


Large propeller blade held in 
position for hardening of mul- 
tiple raceways by flame-heat- 
ing machine. (See page 2). 
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HARDENING OF MULTIPLE PROPELLER 
BLADE RACEWAYS 


By GORDON G. JOHNSON, Selective Heating Engineer. 
Hamilton Standard Division, 
United Aircraft Corporation, 
Windsor Locks, Connecticut 


HE PROPELLERS on today’s aircraft are the result 

of a great deal of engineering — skill and effort— 
aeronautical, mechanical, metallurgical and chemical. 
They are complete with various mechanical improve- 
ments, and are designed to provide faster, safer and 
more comfortable travel by air. 


Aircraft propellers, such as those designed, devel- 
oped and manufactured at Hamilton Standard Division 
of United Aircraft Corporation, are, for example, 
equipped with hydraulic mechanisms which provide for 
quick-acting constant speed, and permit reversing of 
the blade thrust to act as a brake in checking forward 
speed and to bring about shorter, safer and smoother 
landings. Such blades also are electrically de-iced. On 
multi-engine aircraft the propeller blades are auto- 
matically synchronized to turn at identical revolutions 
per minute, and are electronically synchophased so 
that the propellers will turn at a specific relationship to 


Fig. 1—Propeller blade retentions in close-up, on loading stand 
preparatory to loading on flame heating machine. 
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one another and at a desired relative angle to the fuse- 
lage. 

The sensitive mechanisms required for these mani- 
fold duties call for a strong propeller hub which will 
permit quick response of the blades to the pilot’s com- 
mands. 


In order to hold the propeller blades of the hollow 
steel type within the propeller hubs and to promote 
smooth turning of the blades to meet requirements of 
varying flight conditions, each blade rotates on ball 
bearings carried in raceways at the shank end of the 
blade. The multiple raceways in Hamilton Standard 
blade shanks are being hardened by a special flame- 
heating machine designed and manufactured by the 
Meta-Dynamics Division of the Cincinnati Milling 
Machine Co. 

The Flamatic consists of two parts—a basic machine 
with a quench tank, and a control cabinet. The basic 
machine is ten feet long, exclusive of splash guard ex- 
tensions. It is five and one-half feet wide; 68 inches 
high at the spindle end; and 42 inches high at the op- 
posite end. 


The control cabinet, measuring 73 by 58 inches and 
33 inches deep, is a separate unit providing regulated 
pressure control for fuel gas, oxygen and air and water 
Furthermore, the cabinet is so designed that the heat 
flow may be easily changed to accommodate various 
sizes of areas which require hardening. 


Hamilton Standard’s Flamatic was designed primari- 
ly for the hardening of cylindrical surfaces, specifically 
the ball retentions of steel propeller blades. The mach- 
ine provides the flexibility needed to harden simulta- 
neously from three to five raceways on propeller blades 
ranging from five to ten feet in length and weighing up 
to several hundred pounds. All sizes of propeller blades 
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Fig. 2—Close-up view of rotating blade retentions just prior to flame 
ignition. Ray-O-Tube, temperature sensing unit, also is visible. 


have been processed, from the small four-race, two- 
shank blade to the large five-race, eight-shank blade. 
In hardening a blade of the latter proportions, the 
flame machine is operating at approximately 80 percent 
of its capacity. 


The ball retentions of the blade are heated while the 
blade is being revolved on a horizontal axis. Support 
of the blade during this phase of the cycle occurs at 
the butt face by a clamping action on the airfoil area 
of the propeller blade at the leading and trailing edges. 
Rotation of the blade for heating purposes is accom- 
plished by means of a cage-type wheel, the revolving 
member of which is clamped to the airfoil area and 
driven by an electric motor through a gear arrange- 
ment. 


Specific heating time is determined automaticaliy by 
a precise electronic control device which measures the 
temperature of the work surface. When the pre-set 
temperature has been reached, the flames are automatic- 
ally extinguished. Upon completion of the heating 
phase, the support at the retention end of the blade is 
retracted, and the adjustable trunion-type fixture hold- 
ing the blade pivots to a vertical position thus allowing 
the blade retentions to become submerged in the high- 
speed quenching oil. 


In the quench oil tank is a steam control which 
raises the cold oil to quenching temperature; a _ther- 
mostatically-controlled heat exchanger, and a quench 
oil agitator. The agitator is adjustable so that work 
pieces of varying sizes can be quenched directly in the 
center of the agitated area. The blade retention remains 
submerged in the oil until its temperature has dropped 
within the range of 200 to 300°F. Quenching time 
ranges from eight to ten minutes, depending upon the 
part. 


The quench oil is heated to the desired quenching 
temperature by saturated steam, and is maintained at 
the desired temperature by thermostatic control in con- 
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junction with a water-cooled heat exchanger. The oil 
temperature for Hamilton Standard operations is kept 
in the vicinity of 140°F (*10°). Agitation of the 
quench oil occurs during the entire period in which the 
machine is in operation. This provides a more uniform 
cooling of the part in the quenching phase of the hard- 
ening process. The quench oil tank capacity, at the 
overflow drain line, is 450 gallons. 


After the quenching operation, the blade is removed 
from the holding fixture and the retention end of the 
biade is placed in an oven for the purpose of relieving 
post-hardening stresses within this end of the blade. 
The stress relief temperature used is dependent on the 
minimum case hardness required. 


The duration of the heat applied to the part to be 
hardened is determined by experimentation, after which 
a timer or a radiation pyrometer is used to control 
automatically the sequence of operations. The radia- 
tion pyrometer is utilized in conjunction with a tem- 
perature recorder-controller and gives a_ relative 
temperature indication. If the pyrometer gun, called 
a Ray-O-Tube, is aimed at the same relative area as 
each part being treated, fairly accurate repetition of 
thermal energy in-put may be expected. The Ray-O- 


Fig. 3—Propeller blade in quench position, showing agitation of oil 
around submerged portion of blade. 


Tube, which is a temperature sensing unit, is mounted 
on the spindle end of the machine. 


The flame machine is equipped with six blow pipes, 
feeding six specially-designed 75-tip, rhomboid-type 
flame heads. Each flame head is made up of three rows 
of 25 tips each. The rhomboid design allows spacing 
which in turn permits (in spin hardening) flame im- 
pingement on the work piece every one-eighth inch. 
When more than one flame head is used, the adapta- 
bility is such that spacing between lines of flame im- 
pingement can be reduced to 1/32 of an inch. The 
flame tips and plug are of the screw-in variety. This 
facilitates rapid changes in the flow of heat as required 
in order to bring about the desired hardness pattern. 
Flame tips are made in various lengths so that tip pat- 
terns may be set up to conform to the periphery of 
the work piece. 

(Continued on page 67) 





VACUUM HEAT TREATING 


By RICHARD L. HOFF, Development Metallurgist 


Superior Tube Company 
Norristown, Pa. 


ee MENT, shop people and even some engineers 

are beginning to understand the application of vac- 
uum equipment. Because of the growing interest in vac- 
uum heat treating, it seems worthwhile to consider 
(1) which alloys are being vacuum heat treated, (2) 
how these alloys are vacuum heat treated. and (3) 
what happens when this is done. Because there are 
now a large number of manufacturers of vacuum heat 
treating equipment who will be glad to submit all sorts 
of literature and quotations on equipment available, 
the type of equipment and use will be covered briefly 
while more attention will be given to offering comments 
which may be of help if you are thinking of adapting 
such equipment for your own applications. 


Management Aspect: 

(Which alloys are being vacuum heat treated?) 

For the future, the prospects for alloys to be vacu- 
um heat treated are those which are melted under 
vacuum in the first place. Production of the reactive 
metals, titanium and zirconium, has been growing rap- 
idly. Production of titanium this year is estimated to 
approximate 14 million pounds, while that of zirconi- 
um will be somewhere in the neighborhood of 750 
thousand pounds with a likelihood of a three-fold in- 
crease within two years. Despite the publicity given to 
the reactive metals, the quantity of vacuum melted iron- 
base and nickel-base alloys including the super alloys 
is rapidly soaring to a level of five or six times the total 
of the reactive metals. 


From the standpoint of vacuum heat treating, the 
ability of vacuum to remove hydrogen from titanium 
alloys (called degassing), has been well proved during 
the past four years. Degassing has actually been 
achieved successfully on full sized 12-inch ingots as 
well as on finished parts as thin as .010”. This is one 
aspect of vacuum heat treatment. From the aspect of 
annealing, there is an increased tendency on the part 
of all the titanium and zirconium fabricators to use 
vacuum annealing for all sections under one-eighth of 
an inch thick and sometimes one-quarter of an inch in 
thickness. Vacuum annealing can most certainly be used 
satisfactorily on stainless steels and nickel-base alloys. 
The use of vacuum annealing for these materials is a 
question of economics, since the use of vacuum is a 
batch heat treatment while in many cases these alloys 
can be annealed in continuous and controlled atmos- 
phere furnaces at a lower cost. We have used vacuum 
annealing on high carbon steel and on alloy steel with- 
out any effect whatsoever upon the carbon content. 
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This is a technical advantage not to be overlooked. 


Another use for vacuum heat treatment is in aging 
or precipitation heat treatments. In many instances, 
finished parts of Ni-Span-C, “K” Monel, beryllium 
copper, 17-7PH and similar alloys are precipitation 
heat-treated in vacuum in order to provide protection 
from nitrogen absorption by titanium, aluminum, etc., 
to prevent discoloration and to eliminate costly finish- 
ing operations. Actually, almost the entire group of 
new super alloys, as well as some of the titanium alloys, 
are good candidates for precipitation hardening in vac- 
uum. At least one aircraft company has already in- 
stalled vacuum equipment for furnace brazing of 
fabricated parts to take advantage of clean surfaces 
and better brazing alloy fluidity. More activity can cer- 
tainly be anticipated in this field. 


Shop Aspects: 
(How are these alloys vacuum heat treated?) 


Except for differences in time and temperature, al- 
most all materials are vacuum heat treated in the same 
manner. A prime requisite is to have clean surfaces in 
order to take advantage of the protection offered by 
vacuum. With proper solvent degreasing, it is common 
for titanium and zirconium to come out of the furnace 
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VARIATION OF PRESSURE vs TIME FOR VACUUN 
HEAT TREATING. 343 of Cr-Fe Ti base 
bar stock. 
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Pressure--Microns 


Temperature 1550°F 
Bydrogen content 350 PPM 
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Fig. 1—Variation of Pressure vs. Time for Vacuum Heat Treating. 
343 Ibs. cf Cr-Fe-Ti base bar s'ock. 
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REPRESENTATIVE ERATING AND COOLING CURVES FOR VACUUM ANNEALING. 
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Fig. 2—Representative Heating and Cooling Curves for Vacuum 
Annealing. 





brighter than they go in. All solvents and water must 
be removed since, if heated under vacuum, these will 
evaporate and contaminate the work load as well as 
affect diffusion pump oil and pumping rate. 

From the operator's standpoint, the necessary equip- 
ment itself comprises one or more vacuum pumps and 
by-pass valves in addition to the furnace retort itself, 
and naturally, a heat treating furnace. As a supplement, 
vacuum gauges of several types are used to measure 
the pressure within the furnace retort as well as at 
other parts of the vacuum system. For the reactive 
metals, such systems will generally contain a mech- 
anical vacuum pump in addition to a vapor diffusion 
or booster pump. The operation of these components 
is far less complex than those utilizing conventional 
protective atmospheres such as partially dissociated 
city gas or ammonia. There are no problems with 
CO:CO, ratio, hydrogen, methane or dew point. In 
practice, the furnace retort is closed off and evacu- 
ated prior to heating the work load. All of the pumps 
remain in operation until the heat treatment is com- 
pleted, at which time the vacuum furnace retort is 
isolated and the pressure released to air after the work 
has cooled to a safe temperature. 

Because vacuum heat treating is today a batch op- 
eration, it has frequently been difficult to estimate the 
total furnace time on a particular requirement. Actu- 
ally, when temperatures above 1000°F are used, heat- 
ing is by radiation, and in most cases is every bit as 
rapid as in conventional furnaces. The difficulty comes 
in the cooling time since, in a vacuum, most materials 
cool rapidly down to a black heat and then very slowly. 
In practice, cooling times can frequently be reduced by 
one-third by inserting helium or argon to reach a pres- 
sure of one millimeter during the cooling cycle. The 
greatest drawback comes in heat treating the reactive 
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metals. Since these may have gases entrapped either 
on the surface or in the middle, they may require a 
longer time to reach a low pressure. A number of these 
problems can be remedied now that we have industrial 
experience with vacuum heat treating. For example, 
three years ago, one source quoted a 96-hour cycle to 
vacuum anneal a 300-pound coil of Zircaloy-2 strip, 
when we thought this should be accomplished in per- 
haps eight hours. Today, there are vacuum furnaces 
capable of annealing four thousand pounds of zirconi- 
um or titanium in eight hours. 


From the operator’s standpoint, all the reactive met- 
als, as well as the more common metals, will be con- 
sistently bright annealed when using sufficiently low 
vacuum. This is a big difference from the problems of 
decarburization, carburization, sub-surface oxidation, 
nitriding and similar effects which result frequenily 
with prepared atmospheres unless they are closely coi- 
trolled. 


Engineering Aspects: (What happens when 
metals are vacuum heat treated?) 

In comparing vacuum with prepared atmosphere 
heat treatment, entirely new concepts are involved. 
The effect of prepared atmospheres depends upon 
chemistry, while vacuum technology depends upon 
physics. To make a rough comparison, we now sub- 
stitute vapor pressures of metals for carbon potential 
of prepared atmospheres; we substitute dissociation 
pressures of compounds for chemical reactions between 
elements in gaseous compounds. These concepts are 
no more difficult than the chemical reactions of pre- 
pared atmospheres, but they are, perhaps, less familiar. 

An example of the effect of vapor pressure is that 
water boils at a lower temperature at high altitudes 
than at sea level. The vapor pressure of the water is 
the same at high altitudes as at low ones, but the op- 
posing pressure of the atmosphere is lessened, and thus 
the vapor pressure of the water matches that of the at- 
mosphere at a lower temperature. In a similar way, the 
vapor pressures of metals are fixed and definite values 
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Fig. 3—Pressure Variation with Controlled Leaks. 
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at a given temperature, but if we remove the pressure 
of the opposing atmosphere, the metals evaporate more 
rapidly as shown in Table I. Some metals like mag- 
nesium have extremely high vapor pressures and would 
be expected to evaporate quickly during vacuum heat 
treatment. An examination of the vapor pressure of 
zinc indicates that vacuum annealing of a 70%-30% 
brass would result in dezincification. Thus a knowledge 
of vapor pressure data is of first importance in the vac- 
uum heat treatment of metals. The calculated maximum 
vapor pressure of Type-304 stainless steel at 1500°F 
is shown below: 


Maximum Vapor Pressure 
Microns 


Manganese 1.33% .001 x 10° O01 
.00637 x 10° .06 
.00023 x 10 .002 
x 
x 
x 


Weight 


Element Percent™ MM 





Chromium 12 .0756 10 By 
Nickel 62 .0008 10 008 
Iron : .0007 10 .007 
Carbon i .006 : 

* Heat X46523 


Fig. 4—Superior Tube Company 24-foot Vacuum Furnace. 


According to this data, chromium would theoretical- 
ly have a vapor pressure of 7.5 microns at 1500°F, 
and hence should evaporate rapidly in a vacuum of | 
micron. In practice, chromium does not rapidly evapo- 
rate from stainless steel since the chromium present 
on the surface is combined with oxygen to form chro- 
mium oxide, a compound. 

The concept of dissociation pressure is also of great 
importance. Just as the elements have definite vapor 
pressures, compounds will have definite dissociation 
pressures. Thus, if the pressure in an evacuated vessel 
is less than the dissociation pressure of the compound, 
the compound will break down into its components and 
given enough time, will be completely dissociated. If 
the pressure in the vessel is higher than the dissocia- 
tion pressure of the compound, vacuum heat treatment 
will have virtually no effect. In practice, stainless steel 
can be bright annealed in a vacuum of 10 microns or 
less, which provides adequate protection since the dis- 
sociation pressure of the chromium oxide normally on 
the surface of stainless steel is on the order of 1 x 10°! 
microns. In contrast, the dissociation pressures of ti- 
tanium hydride and zirconium hydride are extremely 
high so that these compounds can be dissociated read- 
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ily. By vacuum heat treatment, we may thus prevent 
the formation of unwanted compounds, which utilizes 
the protective feature of the vacuum, where we may 
dissociate compounds which have already been formed 
in the metal, which utilizes the degassing feature of the 
vacuum. 

Based upon the preceding evidence, one can now 
examine what takes place during vacuum heat treating. 
Figure 1 shows the amount of outgassing which oc- 
curred on a particular load of titanium alloy. While 
this type of curve is typical of an outgassing treatment 
where hydrogen is removed, the pressure rise on a sub- 
sequent anneal on the same material would not exceed 
perhaps five or ten microns. In this case, it can be seen 
from the data shown in Table | that the mechanical 
properties have been restored following the degassing 
treatment typified by the above figure. Subsequent 
work with stress rupture tests as well as with hydrogen 
analyses, indicates that hydrogen removal is essentially 
completed when the furnace pressure returns to the 
five micron level. In cases where improper cleaning 
or where moisture or solvent was left on the work load, 
the duration of outgassing might be increased by as 
much as 40 additional hours. Representative heating 
and cooling curves for vacuum annealing are shown in 
Figure 2. 

TABLE | 


EFFECTS OF VACUUM ANNEALING ON MECHANICAL 
PROPERTIES OF CR-FE TITANIUM BASE ALLOYS 





Reduction 
Elongation In Area 


Tensile Yield 
Strength Strength 
Initial .... 145,000 psi 135,500 psi 7.5% 5.16% 


105,000 98,000 ” 9.0% 33.85% 
118,400 108,800 ” 11.3% 23.6 % 





Vacuum 

Annealed .. 147,500 
135.000 
135,500 


130,000 


135,500 ” 35.6% 43.4 % 
127,000 * 33.4% 49.6 % 
131,500 “ 42.3% 50.7 % 


Required 120,000 ~ 15.0% 30.0 % 





Pitfalls: (What orecautions should be followed 
in selecting equipment?) 
In most instances, vacuum heat treating equipment 
will consist of five elements: 
(1) A suitable batch-type furnace. 
(2) A vacuum retort or container. 
(3) A mechanical pump to create a rough vacuum 
(20 microns). 
(4) A vapor diffusion pump to create a good vac- 
uum (down to as low as .01 micron). 
(5) A mechanical holding pump to permit the use 
of by-pass valves on the vapor diffusion pump. 
Actual details of construction will vary widely, but 
there are several features which should be given careful 
consideration. For example, the pressure of the atmos- 
phere may seem scarcely significant in ordinary design 
work, but this pressure of 14.7 psi constitutes a sur- 
prisingly large load on a vessel which may have a yield 
(Continued on page 58) 
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A Mechanized Desanding Operation 


This fully automatic salt bath line for electrolytic de- 





sanding of gray iron castings was designed and sup- 
plied by Ajax. Dozens of other Ajax mechanized 


installations are used for hardening, carburizing, mar- 





tempering, tempering, ling and other heat 
treating processes. 


72-Page Guide to Ajax Salt Baths 


Write on company stationery 
for your copy. 
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A SEE DIP % 
* BRAZING BEING DONE! 


Ajax Booth 1609 at 
the 40th Metal Show 
(Cleveland, Ohio—Oct. 27-31) 
Watch it in action, examine the 
results. Discuss dip brazing with 
“a, any metal — or any other salt 


\_ bath application — with 
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AJAX ELECTRIC COMPANY 


940 Frankford Avenue 
Philadelphia 23, Pa. 


Associates: Ajax Electrothermic Corp. Ajax Engineering Corp. 
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Salt bath 
heat treating 
mechanization? 


AJAX HAS THE ANSWERS! 


The chief product of Ajax is not simply the world’s 
largest, most versatile line of salt bath furnaces. More 
particularly, it is an unmatched fund of accumulated ex- 
perience in applying salt bath operations to best possible 
advantage. Nowhere is this more evident than in heat 
treating mechanization or automation, 

In hundreds of installations, large and small, com- 
plete heat treating operations are handled automatically 
by conveyorized salt bath set-ups engineered from be- 
ginning to end by Ajax. From single in-line furnaces to 
elaborate combinations, each operation is automatically 
controlled and operated for maximum production econ- 
omy and product quality. 

When planning for heat treating mechanization, it 
pays to consult Ajax! 


AJAX 
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SALT BATH FURNACES 


Internally heated electric and gas fired types 








AUTOMATIC FIXTURES 
FOR INDUCTION HEATING 


C. A. TUDBURY, Engineering Manager, 
TOCCO Division, 
The Ohio Crankshaft Company 
Cleveland, Ohio 


NDUCTION HEATING is outstandingly suited to 

repetitive jobs. Once the correct conditions are 
established, part after part can be processed with no 
variation of results. This is what makes possible the 
use of unattended, automatic fixtures for certain induc- 
tion heating applications. This article will discuss 
some of the possibilities and limitations of automatic 
fixtures for induction heating, and will describe some 
outstanding examples of where automatic induction 
heating fixtures have been successfully applied. 


The conditions which must be established and main- 
tained constantly in order that an induction heating 
process continue repetitively with no inconsistency of 
results can be divided into two categories; those which 
can be controlled by the machine, and those which can- 
not. The first category includes such factors as: 


Frequency 

Power 

Heating time 

Shape of inductor 

Electrical matching of inductor 

Relative position of workpiece and inductor 
Scanning rate, if progressive 

Quench medium, pressure, and temperature 
Quench time 


The second category of conditions which, unfortu- 
nately in some cases, must also be held constant if the 
results are to be consistent, are: 

Material of the workpiece 

Physical dimensions of the workpiece 

Initial temperature of the workpiece 

Prior heat treatment of workpiece (if application 
is hardening) 


It must be emphasized that the success of automatic 
fixturing for induction heating applications depends 
upon more than simply the ingenuity of the fixture 
designer. It is actually a cooperative enterprise between 
the manufacturer of the workpieces and the builder of 
the induction equipment. In planning a_ successful 
installation, it is imperative that there be a 100% 
meeting of the minds between the customer and the 
equipment manufacturer in order that a multitude of 


seemingly insignificant details can be ironed out in ad- 
vance. It has been our experience that any investment 
of time, phone calls, or travel expense made during the 
early stages of the planning of an automatic induction 
heating installation pays handsome dividends in terms 
of time saved when the equipment is being installed, 
and in terms of preventing delays in getting into full, 
profitable production. 


When should an induction heating 
application be made automatic? 


Of course, there are savings which are immediately 
apparent, especially in terms of the manpower required 


Fig. 1—Heating connecting rods for shrink fitting operation. 
for operating. However, against this must be balanced 
any additional costs of ensuring that the variables over 
which the fixture itself has no control are taken care 
of prior to the delivery of the workpieces to the induc- 
tion equipment. If it is physically impossible, or if the 
cost of delivering consistent parts to the induction 
heating machine is prohibitive, then it will probably be 
unwise to attempt to make it automatic. Cost of main- 
tenance is another factor to consider, as is the cost of 
machine “down” time. If, by using an automatic ma- 
chine, it is possible to eliminate one operator, but at 
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the expense of hiring two maintenance men, there is 
little gained. 

Flexibility must also be taken into account. Usually, 
the higher the degree of automation, the closer is the 
approach to a single purpose machine. For example, 
it is readily feasible to design and build manually- 
loaded equipment for induction hardening the bearing 
surfaces on both crankshafts and camshafts, with a 
minimum of changeover setup time. But an automatic 
fixture for hardening either camshafts or crankshafts 
would probably be more expensive than two machines 
—one for each. In general, however, when conditions 
are favorable, a manufacturer cannot afford not to 
automate. 

The part which ingenuity plays in the success of job 
shop induction heating is indeed impressive. However, 
the job shop, with its manually-operated fixtures, has 
one outstanding advantage. There is a man present 
to police what happens. Hie can see to it that the work- 
pieces are right side up. If some of the conditions 
change because of the equipment warming up over a 
period of time, he is present to make the necessary ad- 
justment. If a workpiece comes through which is too 
big for the locator, he can lay it aside; at least he does 
not try to jam it into too small an opening with the 
full force of a hydraulic cylinder. In the case of auto- 
matic equipment, all of these possibilities must be 
anticipated so that the equipment can run without 
someone there, or, in the event of serious abnormalities, 
so that it will not damage itself. 

The electrical conditions in the category of variables 
over which the induction equipment can exert control 
are usually taken care of by relatively standard devices. 
Voltage regulators, accurate timing devices, precise 
temperature controllers, and well-regulated variable 
speed drives are all available as required. 

Generally, the fixture itself has to do more with the 
mechanical aspects of the problem. Its primary pur- 
pose is to hold the workpiece in proper position relative 
to the heating coil or inductor. Automatic fixtures usu- 
ally have the additional function of loading the work 
into that position and of unloading it with as little loss 
of valuable machine time as possible. Holding the 
workpiece relative to the inductor may also involve 
relative motion, either for scanning or for rotating, to 
improve uniformity of heating. The allowable dimen- 
sional tolerances of work position vary widely from one 
induction heating application to another. 

An example of where extreme accuracy was not nec- 
essary is shown in Fig. 1. This fixture is for heating 
the wrist pin end of automotive connecting rods to a 
relatively low temperature for shrink fitting. The parts 
are carried on a simple chain conveyor through a loose- 
coupled channel coil. 

Fig. 2 is an example of where accuracy near the other 
end of the scale was required. The application is to 
harden six automobile rear axleshafts simultaneously. 
The photograph does not show the workpieces in posi- 
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Fig. 2—Machine for hardeni bile axle-shafts. 





tion. The flanges of the aaleshafts are held in cup- 
shaped locators which are on the carriage below the 
opening on the front of the machine and also do not 
appear in this photograph. The spline ends of the 
shafts are held by the centers which are seen protrud- 
ing through the one-turn, integral quench inductors. 
The vees behind the centers are to assist in loading. 
The flanged ends are first placed in the cups at the 
lower end of the machine, then the other ends are 
swung into approximate position, with their sides rest- 
ing against the vees. The centers then come down, 
engage the upper ends of the shafts, holding them ac- 
curately, and the vees retract to permit vertical motion 
of the shafts. Note that the two right hand upper 
centers and vees are different from the other four. This 
is to permit the hardening of a considerably different 
shaft at these two positions, simultaneously with the 
hardening of two part numbers whose lengths differ 
from each other by about two inches in the other four 
positions. These two parts are loaded at random; there 
may be three long shafts and one short shaft in that 
group of four at the same time. This explains the seem- 
ingly excessive length of the machine centers. With 
short shafts, the heat and quench are simply continued 
progressively beyond the end of the shaft until the 
longer shaft has been completely hardened. There are 
two power supplies for this machine,—one for the two 
radically different shafts done in the right hand posi- 
tions, and another for the group of four. After the 
upper centers have engaged the spline end of the six 
shafts, the carriage moves rapidly upward, and stops 

(Continued on page 62) 
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HEAT TREATING 


“"K°’ MONEL SHEET 


By THOMAS A. DICKINSON 
West Coast Reporter 


ame Rockwell hardnesses of “C” 24 and “A” 
62 are being maintained with unprecedented con- 
sistency in “K’” Monel by means of a heat treatment 
which was recently adopted by the Convair Division 
of General Dynamics Corporation, San Diego, Calif. 





Fig. 1—Careful prel c g is generally necessary to avoid 
cracks in heat treating “K” Monel sheet. 


“K” Monel is a non-magnetic alloy of nickel, cop- 
per. and aluminum. It is being used fairly extensively 
in many modern industries because it has excellent 
resistance to the corrosive action of most acids, alka- 
lies, and brine. In addition, it can have mechanical 
properties comparable to those of heat-treated alloy 
steels (as indicated by the above hardness data) if it 
is properly aged. 


Fig. 2—Parts to be artificially aged are loaded on racks or special 
fixtures and conveyed into furnaces. 


According to B. R. Swarts of Convair’s manufac- 
turing development and process specifications depart- 
ment, all “K” Monel material should be carefully 
cleaned before it is either solution treated or age hard- 
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ened because contaminants like sulfur, grease, and 
traces of lead, silver, molybdenum, and bismuth can 
cause it to crack. However, local discolorations due 
to heliarc welding need not be removed where there 
is no other evidence of surface impurities. 

Cleaning operations required by Convair include 
vapor degreasing or hand wiping with a clean cloth 
soaked in toluene solvent; pickling for about one hour 
at 150° to 160°F. in a solution containing 10 to 12% 
hydrochloric acid and 2 to 3 ounces per gallon of 
cupric chloride; and brightening for 5 to 10 minutes 
at room temperature in a solution containing 10 to 
12% sulfuric acid and 14 to 16 ounces per gallon of 
sodium dichromate. Pickling and brightening involve 
the removal of scale—or, more specifically, all oxide 
deposit on the metal. If present, said deposits are re- 
moved prior to heat treatment. Following either pick- 
ling or brightening operations, the metal is rinsed in 
tap water for 2 to 5 minutes at room temperature. 

Where solution treatment (sometimes called anneal- 
ing) is necessary, “K” Monel is heated to 1600°F. 


Fig. 3—Metal ples incorporated in batches of “K” Monel sheet 
prior to heat treatment make it unnecessary for workers to test aged 
production parts. 





(Continued on page 65) 
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check-up: finished product: 
Art Kent (left), Sinclair Industrial Visor socket for automobiles — one 
Representative, looks on as shop foreman of many products H & L, screw machine 
shows perfect finish of machined part specialists, turn out. Machining data: 
to Mr. H. L. Brasza (right), President of Speed 120 surface feet per minute, feed 
H & L Tool Company, Warren, Michigan. .004”, cycle time 12 seconds. 


Hal cuts inventory to one cutting oil...GLAIRO 16 


H & L Tool Company started saving money the day they switched to Cairo 16, 
Sinclair’s new Cutting Oil. Head man H. L. (Hank) Brasza says: “Cuatro 16 
did away with the need for several different cutting oils.” 


“Cairo 16 is applied to all H & L machining operations for cutting a variety 

of steels, including the critical types such as #303 Stainless and AISI-4150. 
Cxairo 16 makes it possible for us to machine parts manufactured from AISI-1018 
cold rolled bar stock most satisfactorily.” 


Mr. Brasza continues: “We’re also very pleased with the excellent tool life 
and finish we get with Crarro 16.” 


You, too, can benefit from the advantages 
of Crairo 16 Cutting Oil. Contact your local 
Sinclair Representative or write for free 
literature to: Sinclair Refining Company, 


Technical Service Division, 600 Fifth Avenue, 
New York 20, N. Y. There's no obligation. CUTTING OILS AND COOLANTS 
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THE CASTING AND HEAT TREATING 
OF STEEL GEARS 


By J. M. CALKINS, Metallurgist 
and 
VICTOR E. ZANG, Metallurgist 
Unitcast Corporation 
Toledo, Ohio 


; hee CHOICE of material and type of heat treatment 

to be used in the processing of cast steel gears 
depends largely on two factors, the ultimate use of 
the gear and the allowable cost of the part. 

In general, three different analyses are being used. 
For carburizing and case hardening, SAE 0022 or 
SAE 0030 is usually specified. For flame hardening 
after machining, SAE 0050 is very often the choice. 
If a full hardening and drawing treatment is desired, 
specifications very likely will call for SAE 0105 or 
0120. If extreme hardness of the tooth face is of 
primary importance, the choice of SAE 0030 with a 
case hardening operation seems to be the best method 
of obtaining it. This choice will combine very fine 
machining properties with high surface hardness up 
to Rc. 65, and consequently very good wear resistance 
in the finished part. 

The chart shown in Fig. 1 indicates maximum % 
chemical analysis ranges and minimum physical prop- 
erties required in the newest SAE specifications for 
carbon and low alloy steel castings. 

Size of the part in question will often dictate the 
choice of material to be used. Small gears, costing 
less to carburize, having less mass and surface area 
will often be cast in the carburizing grades, while 
gears with extensive areas to be hardened will more 
often be requested in grades suitable for flame or in- 
duction hardening. Again, if relatively high working 
hardness coupled with slightly more moderate cost is 
desired, then very often SAE 0050 is furnished and 


the heat treatment consists of normalizing in the foun- 
dry as in the case of SAE 0030, but with a flame or 
induction hardening operation after machining to ob- 
tain hardness up to about Re. 60. This analysis lends 
itself very well to full hardening and drawing if the de- 
sired working hardness is not too high. 

The selection of a mild alloy steel to meet SAE 
0105 or 0120 specification is usually a wise one even 
though the cost of the material is slightly higher. The 
steels usually furnished to meet these specifications 
are of two general types; the manganese molybdenum 
and the nickel-chrome molybdenum grades. These two 
grades offer versatility in that they may be flame hard- 
ened or full quenched and drawn using water or pre- 
ferably oil as the quenching medium. Due to the greater 
depth of hardness obtainable with the use of these 
low alloy steels, a double treatment may be used where 
the part is quenched and drawn to give a high yield 
point and then subsequently flame or induction hard- 
ened on the teeth for greater wearing qualities. When 
these grades are used, we may quench and draw the 
part to obtain yield points up to 100,000 psi and sub- 
sequently flame or induction hardened on the teeth 
to obtain about Rc. 55 maximum hardness. 

The availability of a good modern heat treat source 
may often dictate the choice of material to be used. 
If a good modern installation is handy, then very good 
results can be obtained using SAE 0050 steel; how- 
ever, if available heat treating facilities are somewhat 
obsolescent or even antiquated, then the selection of 


Fig. 1—Minimum Physical Properties and Maximum Chemical Composition Required for Carbon and Low Alloy Steel Castings. 
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EXPLANATION OF SYMBOLS 


~ 
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* Hardenability requirements when specified. 


(b) For each reduction cf .01%.C below the maximum specified, an increase cf .04°/,Mn above the 


to a maximum cf 1.0°/,Mn. 


(c) Total maximum content cf undesirable elements is 1.0°/,. For each .10%/, below the 
crease cf .02°/, in the Cr plus Mo content and .06%, in the Ni and Cu contents above the specified 
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Heat Treatment: A—Fu'l Annea'ed; N—Normalized; T—Tempered; Q—liquid Quenched. 


maximum szecified will be permitted 


ya | 





alloy tent cf 1.0%, an in- 
maximum will be permitted. 


iP 


METAL TREATING 











SEPTEMBER-OCTOBER 


ANNOUNCING ty a * 





SINGLE-JAW 
STRAIGHTENING 


PRESS 





@ New Versatility 
@ New Long Life 
@ New Economy 


@ New Productivity 


Here’s a new line of flexible-power straightening 
presses for both high-production operations and 
small shops. 


Precision-built for hot or cold straightening opera- 
tions, these low-cost presses feature a pneumatic- 
mechanical operating principle. Result: a new meas- 
ure of sensitivity in press operation. 


Sensitivity is maintained from the slowest ram move- 
ment to snap action, even at maximum press power. 
The operator can deflect the work a few thousandths 
at a time, controlling each movement through a 


constant-contact underside gage. 


FOUNDED 1915 











Available in single-ram models or three, four or 
five-ram multiple head models with fully adjustable 
. . from 10 to 20-ton ca- 


pacity. Hand or foot controls are optional. 


outside head positions . 


installation requires only a hose connection to a 
convenient air line. Design simplicity insures main- 
tenance-free operation. Prices start at $1495 (fob 
Detroit) for the 10-ton model . . . completely tested 


and ready to run. 


General Manufacturing has served industry with 
quality straightening, trimming, staking and assem- 


bly presses for 39 years. 


6430 FARNSWORTH AVE., DETROIT 11, MICH. 


1958 


SEND FOR COMPLETE CATALOG 





HEAT TREATING OF STEEL GEARS 
(Continued from page 12) 


the low alloy grades would seem a much wiser choice 
as they respond more readily to quenching and draw- 
ing and will harden much more deeply as indicated 
on the Jominy hardenability charts. (Figs. 2 and 3.) 


Foundries producing cast gears can be of a very 
special service to their customers if they are adequately 
informed as to the machining and hardening practices 
to be used as well as the end use or purpose of the 
gear. Hardening operations are greatly facilitated by 
close control in the foundry operation. This control 
can be effected principally in the following ways: 


1. Close control of melting operations so_ that 
analysis of the parts will not vary much from 
heat to heat. This is improved by use of choice 
melting scrap and by initiating an incentive 
system for melters which offers added financial 
reimbursement for close chemical control. 
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Fig. 2—Jominy Hardenability Curve SAE 0050 Steel. 


2. Many foundries have adapted the practice of 

identifying castings to be subsequently hardened 
with a cast-on number indicating the heat in 
which they were cast. If this practice is coupled 
with the running of a Jominy hardenability bar 
on each heat in which the parts are cast, then any 
variations due to tramp residual alloys can be 
compensated for in the heat treatment of any 
given lot. 
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ig. 3—Jominy Hardenability Curve SAE 0105 or 0120 Steels. 


Close control of molding and pouring operations 
so that non-metallic inclusions necessitating re- 
pair welding can be held to a bare minimum. 


Adequate control of heat treating operations 
both in the standard normalizing treatment as 
well as in any hardening operations which may 
be performed by the foundry. If care is taken in 
the normalizing cycle, minimum decarburization 
of the cast skin can be obtained, rendering future 
hardening operations more effective. 


In general, close control can only be effected by mu- 
tual understanding between the foundry and the cus- 
tomer, an ideal situation which regrettably is often 
difficult to achieve. © @ @ 
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Your Source of Quality Heat Treating Materials 
and Personalized “On-the-job Service” 


The next time you're faced with a difficult and costly heat 
treating problem, call in the man whose training and 
experience qualifies him as “the man with the answers”: 
your local representative of the Park Chemical Company. 
As a representative of Park Chemical, for 45 years pro- 
ducers of a complete line of quality heat treating materials, 
your Park man will help you decide which materials and 
methods are best suited to smooth out your heat treating 
operations. 

Carburizing or hardening, heating or quenching, what- 


ever the operation may be, the Park man will show you 
the Park product that will result in more efficient, less 
costly heat treating. On-the-job tests in plants all over the 
country have proven that Park heat treating materials 
mean less rejects, better finishes, and virtual elimination 
of production tie-ups. 

Whenever a difficult heat treating operation threatens 
to tie-up your production, call in the Park man for on- 
the-job help. He’s always available. Call him, or write 
us direct. 


Solving Heat Treating Problems Since 1911 


PARK CHEMICAL CO. 
8074 Military Avenve © Detroit 4, Michigan 
Phone: TYler 5-7215 


PHILADELPHIA BRANCH PLANT 
3031 N. Melvale Street 
Phone: GArfield 6-6030 


LICENSED MANUFACTURERS 


Resistance Etco Ltd. 
Furnace Ce. Ltd. IS Pothom Aveove 
Netherby, 161 Queens Road Toronto 9, Ontario 


Milano, Italy Los 
Weybridge, Surrey, England Phone 


AGENTS 


er i 
1-4994 


. K. . : WHi 
TULSA—Kimball Chemical Co.. Phone: Gibson 7-0168 
KANSAS CITY—industrial Electro. Gas Equip. Co., Phone: BE 1-3317 
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Park Italiana California 
Via Giampiero Lucini 21 6438 E. Corvette St. 
Angeles 22, California 

: RAymond 3-6487 


REPRESENTATIVES 


Vv: "2008 W. 1 Phone: 

MICH.—R. Hammerstein, 1015 Northiawn, Phone: 
CINCINNATI—james F. Hetz, 1313 Mimosa Lane, Phone: GRandview 1-3145 
LYNNFIELD CENTER, MASS.—R. H. Settles, 651 Lowell St, Phone: 4-3390 
PHILADELPHIA—T. J. Clark, 7240 Lawndale St., Phone: Pligrim 5-6562 











> 
a problem in labor arbitration taken from the 
files of the American Arbitration Association] 





The Case of the Eliminated Job 


When a contract was negotiated in a hosiery mill, 
management and the union agreed that employees 
could assert their seniority to claim jobs in other de- 
partments if their regular jobs were eliminated. Other- 
wise, when facing layoff for temporary lack of work, 
they could “bump” only within their own departments. 

This definition of seniority rights seemed clear 
enough until the company decided that a certain op- 
eration, which had formerly been done by both men 
and women, was thenceforth to be performed by men 
only. 

When the displaced women tried to bump into other 
departments, the personnel manager objected. “Your 
bumping rights are limited to your own department. 
Elimination of an operation is the only circumstance 
that would permit plant-wide bumping. That hasn't 
happened. You can have any job in your present de- 
partment that your seniority entitles you to, but that’s 
all.” 

“What do you mean, our jobs haven’t been elimi- 
nated?” the women retorted. “As long as we can’t go 
back to them they have been eliminated for us.” 

Eventually the case went to arbitration under the 
rules of the American Arbitration Association. 


What Would YOU Do? 


THE AWARD: The arbitrator upheld the grievance. 
He said: “Broad rights are unquestionably granted to 
displaced employees whose classifications have been 
discontinued because such employees lack any oppor- 
tunity in the future to return to those jobs. By lodging 
the duties of certain female employees in male em- 
ployees the company has effectively prevented dis- 
placed female workers from returning to their jobs.” 
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The Case of the Discontinued Night Shift 


Pay schedules in a bronze foundry included a ten 
percent differential for the night shift, with a further 
provision which guaranteed shift employees their pre- 
mium rate whenever they were “temporarily trans- 
ferred to aid and assist employees on the day shift.” 

When production schedules were curtailed in the 
spring of 1958, the night shift, consisting of nine men, 
was temporarily abolished. The men were transferred 
to day work and assured they would go back to their 
old schedules as soon as work picked up again. This 
actually happened a few months later. 

But, meanwhile, these nine workers weren't getting 
their shift bonus and they thought they should. “This 
is a temporary transfer brought about at the initiative 
of the company,” argued the shop steward. “The night 
men should retain their ten percent premium.” 

The company couldn’t see it that way. “The con- 
tract requires us to pay the night shift rate only when 
we transfer a man for our convenience, not when we 
lay off a whole shift.” 

Eventually, the case went to arbitration under the 
Rules of the American Arbitration Association. 


What Would YOU Do? 


THE AWARD: The arbitrator called attention to the 
phrase: “. . . to aid and assist employees on the day 
shift.” The temporary shut-down of a whole shift, he 
said, didn’t fall into this category. There was no evi- 
dence that the transfer of men to the day shift was 
related in any way to a particular task that had to be 
done. 

CAUTION: The awards in these cases are not an in- 
dication of how other arbitrators might rule in other 
apparently similar cases. 
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SELAS Combustion Components 


... to help you do a better heat processing job! 


Selas is primarily an organization of heat and fluid processing engineers. The majority 
of the equipment we build is custom-designed—and specially-engineered. In the busi- 
ness of exploring greater possibilities of controlled heat, however, Selas has developed 
and manufactures components which you might select for use in equipment you build. 


SELAS DURADIANT® BURNERS 


. one of a family of burners designed and constructed by Selas. These 
gas-fired burners generate high intensity radiant heat for controllable 
fast heating without flame impingement. Improved heating tech- 
niques utilizing Duradiant burners have brought about signif- 
icant processing economies and product improvement in 
the steel, chemical, ceramic, food, petroleum and 
virtually every other industry. 
Other burner types developed by Selas include 
Superheat, Spear-Flame, Refrak, Ribbon 
all designed to perform specific heat 
treating functions most efficiently. 


SELAS 
FLO-SCOPES® 


. . . direct reading flowmeters for ac- co 

curate measurement of air and gas. 3 APPROVED 
May be panel or “in-line” mounted. : 

Flo-Scopes are immediately available 

in a full size range with capacities to 

75,000 cfh air. All scales are in full 

view, easy to read. 


——SELAS COMBUSTION SAFEGUARDS 


<i> APPROVED 


COMBUSTION 
CONTROLLERS 


. make possible high heat release rates for speed 


SAFETY BLOWOUTS heating plus accurate control of gas-air ratio over turn- 
AUTOMATIC FIRE CHECKS down range to 50:1. Selas Combustion Controllers 
. . for laree installations where mix- sy @ne wi aie 2 : we, 
. In gas combustion systems, Selas Auto- jure’ piping is complex or extensive — mmx gas with room as in a ee eg ee 
matic Fire Checks detect. localize and extin- — Selas Safety Blowouts provide a sec- in oa oy to several poun 0 end ey 
j : *s close ondary measure of protection against also are used for proportioning non-combustible gas 
guish flashbacks in mixture supply lines close 10 Alenbacks. All Sctas Sefcty Blowouts | mixtures in chemical and laborstory applications 
burners (or group burner manifolds) are designed to make periodic inspec- = a d < Ve Ss. 
tions convenient and reliabic. Duradiant and Flo-Scope are registered trade names of 
Selas Corporation of America. 











In addition to the items illustrated, Selas manufactures a line of soldering furnaces and torches 
and Propane Diluters for standby use. For descriptive literature covering any or all of these 
precision-made combustion components, write Dept. 139, Selas Corp. of America, Dresher, Pa. 


CORPORATION OF AMERICA : 
See OHEa DORWSTEORTEA DEVELOPMENT - DESIGN +» CONSTRUCTION 
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THE APPRENTICE CORNER 





Editor’s Note: This is the second 
article on this topic of a series 
which will be published in the 
next several issues. They have 
been abstracted from the book 
“Injury in Ground Surfaces” by 
Dr. L. P. Tarasov of the Norton 
Company Research Laboratories 
with the kind permission of the 
publisher, the Norton Company, 
Worcester, Mass., who also fur- 
nished the photographs. 











Detection of Cracks in 
Hardened Steel 

When cracks are present in a 
ground steel surface, they may be 
pronounced enough to be easily 
visible either directly or with an 
ordinary magnifying glass. Fre- 
quently, however, they are too fine 
to be distinguished so readily, or 
else they are covered over, at least 
partly, by flowed metal. Other 
methods are then required to reveal 
them with assurance. 

The most satisfactory of these 
methods is magnetic particle inspec- 
tion, in which the test piece is mag- 
netized and a magnetic powder is 
deposited on the surface. Most of 
the particles then concentrate on 
the cracks, which are thus clearly 
outlined. The reason for this be- 
havior is that cracks are tiny air 
gaps and the sides of the cracks 


Fig. 1—Severely ground round bar of carb 


act as the poles of magnets to which 
the magnetic particles are strongly 
attracted. 

The well-known Magnaflux 
method is the commercial version 
of this procedure, and best results 
are generally obtained if their stand- 
ard procedures are used. The par- 
ticles can be dusted on as a dry 
powder or they can be deposited 
out of a kerosene suspension. 

It is possible to obtain fairly 
good results even if Magnaflux 
equipment is not available, pro- 
vided the piece can be magnetized 
properly. A_ strong electromagnet 
is useful in this connection. It is 
worth noting that the residual mag- 
netism left in a piece of hardened 
steel after it is removed from a 
magnetic chuck is often all that is 
needed to make a magnetic powder 
adhere preferentially to cracks. 

Not all Magnaflux indications 
are caused by cracks. When non- 
metallic inclusions are present in 
steel in sufficient size, they, being 
non-magnetic, act just like air gaps 
with respect to the magnetic par- 
ticles. This means that the magnetic 
particles will concentrate on the sur- 
face directly above the inclusions. 

Such behavior is especially 
noticeable with sulphurized free- 


d and hardened steel, showing a 





Magnafiux pattern resulting in part from surface cracks and in part from non-magnetic 
inclusions purposely introduced into the steel to make it free-machining. The straight 

dicati which cross the irregularly shaped ones correspond to inclusions 
near the surface and would be present even if there were no surface cracks. 





(Actual size) 


machining steels, which purposely 
contain numerous non-metallic in- 
clusions to improve the machin- 
ability. An example is shown in 
Figure |. Here most of the Magna- 
flux indications in the round bar 
of carburized and hardened steel 
are due to surface cracks, but the 
very straight horizontal indications 
reveal the sub-surface inclusions. 
It is important to keep this in mind 
so as to avoid misinterpreting in- 
clusions as cracks, which has been 
done occasionally. 

Another way of bringing out 
cracks that are otherwise difficult 
or impossible to see is to etch the 
steel in nitric acid at room tem- 
perature. A short etch, of a few 
seconds’ duration, will not widen 
the cracks appreciably, but when 
the surface is washed off in run- 
ning water and wiped dry, the acid 
remaining in the cracks may seep 
out and discolor the surface at their 
borders, making it easy to detect 
the cracks. If the etch is prolonged 
sufficiently and the acid is strong 
enough, the sides of the cracks will 
be eaten away by the acid and the 
cracks will be wide enough to be 
directly visible. 

The composition of the etchant 
and the duration of the etch will 
depend on the type of steel and 
the severity of the effect desired. 
Among the etchants that have been 
used successfully are five per cent 
nital, which is five per cent by vol- 
ume of concentrated nitric acid 
dissolved in ethyl or methyl alcohol; 
two per cent concentrated nitric 
acid in water; or one part of con- 
centrated nitric acid to two parts of 
water. The first two mainly dis- 
color the surface without removing 
any appreciable thickness of metal, 
while the last etchant is a strong 
one, generally widening the cracks 

(Continued on page 57) 
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INDUSTRIAL STEEL TREATING CO. AGAIN SELECTS PROFITABLE 


KARBO-MATIC 


PEVINT LAGER. fi Vk. 


Uniformity is built right into the Karbo-Matic! With this 
completely automatic Pacific Furnace, work is always held at 
heat the same length of time, from load-to-load, regardless 

of the size of the load. 

Clean, high quality work continues on a high production basis 
with no readjustment of the controls until an entirely 

different job is run. Results on S.A.E. 4130 steel, as quenched, 
show a 52 Rockwell C consistently held within one point 

at Industrial Steel Treating Co. A second Karbo-Matic 

was recently installed in their Los Angeles plant. 

Here, versatility is another reason the Karbo-Matic has 

proved profitable. It is approved for stainless steel treating to 
both military and airframe manufacturer's specifications, 

and is also used for carburizing, carbo-nitriding, normalizing, 
clean hardening, carbon restoration work as well as tool 

and die hardening. An automatic Pacific Endothermic Generator 
supplies protective atmosphere to these Karbo-Matics 

for a complete, balanced system. 

Find out how a Karbo-Matic, electric or gas-fired, can fit 

into your shop. Call or write today! 


* TRADE MARK 


One man 

operates two Karbo- 

Matics at Industrial Steel 

Treating —cuts labor costs in half! 


DESIGN features of the 
Karbo-Matic...for more 
efficiency, more economy: 


@ FULLY AUTOMATIC FOR SPEED 
AND ACCURACY 


© FAST, EVEN QUENCH (OIL 
OR ATMOSPHERE) 


@ INCONEL RADIANT TUBES — 
GAS OR ELECTRIC 


© VERSATILE—ALL TYPES OF 
WORK TO 1850°F. 


@ GAS-TIGHT FOR ALL PROTEC- 
TIVE ATMOSPHERES 


© INSTRUMENT PANEL AND 
OPERATOR’S CONSOLE AS 
STANDARD EQUIPMENT 

@ THREE STANDARD SIZES 
AVAILABLE 

@ ATMOSPHERE PROTECTION 
DURING ENTIRE CYCLE. 
NO SCALE—NO CHANGE IN 
SURFACE CARBON CONTENT 


PACIFIC SCIENTIFIC COMPANY 
P. 0. Box 22019, Los Angeles 22, Calif. 
( Please send me details on a Pacific Karbo-Matic. 


(0 Information on the full line of Pacific Heat Treating 


Equipment 





Name 
Company 


Address___ 
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MTL Activities 








QUARTER-CENTURY MILESTONE 


In the history of any business 
institution or trade association there 
are many significant milestones 
which are passed, not the least of 
which is the reaching of the first 
twenty-five year mark. 

In the life of a person, twenty- 
five years is usually regarded as the 
attainment of maturity, and a per- 
son’s vitality and enthusiasm are at 
the peak. Fortunately, in the life of 
a trade association, these charac- 
teristics may not only come early 
but also continue to keep pace with 
the association’s growth. 

Such is the case of the Metal 
Treating Institute that has now 
reached its quarter-century status, 


and a brief summary of the high- 
lights of the past years will sub- 
stantiate its growth and progress. 

The creation of the MTI resulted 
from the efforts of the U. S. govern- 
ment to draw up a Code of Fair 
Competition for the metal treating 
industry under the provisions of the 
National Industrial Recovery Act 
of 1933. The N.R.A. called an 
organizational meeting of leading 
commercial heat treaters to meet in 
Chicago in August, 1933, with 
C. U. Scott of C. U. Scott & Son, 
Rock Island, Illinois, presiding, and 
with 20 metal treating plants repre- 
sented. 

From the very beginning it was 
agreed that in order to present a 
code for an industry and to have an 
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hardness tests increase plant capacity 


By knowing the hardness of incoming parts 
you can reduce number of processing steps 





Every production program has a bottleneck. Steel 
City Brinell testers can stop the broken-tool 
bottlenecks caused by too-hard parts. 

For example, a maker of transmission cases 
has solved two problems with one “Color-Glance” 
tester. All incoming cases are tested; only hard 
ones need be annealed. Tool breakage is mini- 
mized, and limited annealing capacity is not 
overloaded. 

Steel City “Color-Glance” Brinell hardness 
testers are high-production units. Relative hardness 
is shown by colored lights to reduce errors and 
fatigue. Optional equipment: workpiece locators, 
conveyor sections, counters, etc. 

Steel City has solved many hardness-testing 
problems—laboratory, low-volume, portable. A 
standard machine may meet your needs. 


Tell us your testing problem; ask for literature. 


feel lity 
TestingMachinestnc 


8805 Lyndon Ave., Detroit 38, Mich. 


Booth a2 
WETAL SHOW 





organized group to administer it, 
it would be necessary to create a 
permanent, incorporated national 
organization. Accordingly a set of 
bylaws was presented and agreed 
upon, officers elected and the date 
of the first Annual Meeting was set 
for October 3, 1933 in Detroit. 

Prior to this meeting, the Insti- 
tute was legally incorporated as a 
non-profit corporation of the State 
of Ohio at a meeting in Cleveland 
on September 1. Then on October 
3, 1933 the first annual meeting of 
the members of MTI met in De- 
troit with 30 member companies in 
attendance. 

For the next few years the MTI 
met annually at different cities to 
elect officers and to report on the 
administration of the Metal Treat- 
ing Industry Code Authority, but 
with the declaration of the uncon- 
stitutionality of the N.I.R.A., this 
activity ceased and membership fell 
off. 

However, a strong nucleus of 
founding companies carried on; a 
“Barnstorming Tour” for members 
was made across the country in 
1937, annual Spring Meetings were 
added to the Fall Meetings, and the 
Institute continued. 

All during World War II the In- 
stitute continued to grow in mem- 
bers, in activities and in services to 
the industry. A national trade jour- 
nal for the entire heat treating 
industry, “Metal Treating”, was 
established, a headquarters office 
was opened with an Executive Sec- 
retary to administer the business of 
the Institute; and the membership 
continued to expand. 

Today there are 81 member 
companies who, like their predeces- 
sors twenty-five years ago, are 
undertaking activities especially de- 
signed to assist their Institute, to 

(Continued on page 46) 
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The Collins Company 


Collinsville, Conn. 


World's Sharpest Machetes are made 
with Cities Service Quenching Oil! 


Hardened with Cities Service Quenching Oil, a Collins Machete 
can cut an eight penny nail in half—without damage to blade! 


Producers of 80% of the world’s supply 
of machetes, the Collins Company is so 
well identified with its product that in 
certain Latin American countries, cus- 
tomers often enter a store and order 
“un Collins.” 

The reason for this supremacy is over 
100 years of experience and dedication 
to making the finest possible instrument. 
The more than 400 different types of 
Collins machetes are so painstakingly 
manufactured that you can cut heavy 
nails or strike them on a railroad rail 
with all of your force without the slight- 
est damage to the cutting edge. And yet, 
the blade itself is always flexible. You 
can bend it (as at right) and it will always 
spring back into place. 

In all of this, it goes without saying 
that the tempering of the metal is one 
of the most crucial steps. For this job, 


Collins is convinced that there’s no 
equal for Cities Service QT-3 Quench- 
ing Oil. 

**This oil has the perfect combination of 
characteristics for our operation,”’ reports 
Collins. ‘It is a heavy oil, with high flash 
and fire point...and it’s exceptionally 
oxidation -resistant. We're never troubled 
with sludge and we’re able to maintain 
complete control over cooling tempera- 
tures.”” 

Whatever kind of product you manu- 
facture, if you want to make it the best 
in its field you need to use lubricants a 
cut above the rest. And like the Collins 
Company, you'll find they bear the label 
of Cities Service. Talk with a Cities 
Service lubrication engineer from the 
nearest office. Or write: Cities Service 
Oil Company, Sixty Wall Tower, New 
WOE 3, N.Y. 


CITIES SERVICE 


QUALITY PETROLEUM PRODUCTS 
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CRUCIAL PHASE of manufacture is 
tempering operation. Collins gets hard- 
ness it wants and control it must have 
with Cities Service QT-3 Quenching Oil. 


me THE Cop 


THE BENDS can’t affect a Collins blade. 
Deliberately made flexible, they will al- 
ways snap right back into original shape. 
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CYLINDER SLEEVES 
HARDENED WITH 
NEGLIGIBLE DISTORTION 


When distortion during heat 
treatment is so pronounced that ex- 
tensive machining operations are 
required to correct it, costs suffer. 
The necessity of reducing the dis- 
tortion of their cast iron cylinder 
sleeves during heat treatment 
prompted Sealed Power Corpora- 
tion, Muskegon, Michigan to adopt 
salt bath processing several years 
ago. At that time they installed 
mechanized austenitizing and draw 
furnaces at their Rochester, Indi- 
ana plant. Since then they have been 
operating on heavy production 
schedules. 


Maintenance costs over that per- 
iod of time have been extremely 
low—the ceramic pot of the austen- 
itizing furnace, has not required re- 
newal in six years, and direct labor 
costs have been cut to half. 


Cylinder sleeves manufactured 
by Sealed Power vary in size from 
3-7/16 inch bore by 7% _ inches 
long, to 7 inch bore by 16% 
inches long. The weights vary from 
42 pounds to 32 pounds each. 


Originally, a box-type, gas-fired 
furnace was employed for sleeve 
hardening. This arrangement was 
undesirable not only because of the 
distortion, decarburization, cracks, 
and soft spots, but also because of 
limited production. It required be- 
tween 242 and 3 hours to heat treat 
a cylinder sleeve. 


After carefully investigating vari- 
ous methods of hardening cast iron 
sleeves, Ajax electric salt bath fur- 
naces were installed at the Roch- 


ester plant. The hardening line 
contains a mechanized austenitizing 
furnace, oil quench bath, and sep- 
arately mechanized hot water wash 
tank, tempering furnace, and sec- 
ond hot water tank. 
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ABSTRACTS 


The 140 kw austenitizing fur- 
nace, having bath working dimen- 
sions 54 inches long, 22 inches 
wide, and 23 inches salt depth, is 
equipped with a completely auto- 
matic mechanism for transferring 
the sleeves from the loading posi- 
tion through the furnace and back 


Mechanized wash tank, draw furnace, and 
final wash tank which require 189 square 
feet of floor space. Typical cast iron cylinder 
sleeves in foreground. Edge of oil quench 
tank at left. 


to the starting position for unload- 
ing. Basic operating principle of the 
mechanism is that the work im- 
mersed in the molten salt rides on 
fixtures supported by chain con- 
veyors mounted over the furnace. 
When the immersion period is com- 
pleted, cylinders are picked up by 
a return conveyor which transports 


Operator at load—unioad end cf Ajax 
mechanized austenitizing furnace. The mech- 
anism occupies but 80 square feet of floor 
space. Edge of oil quench tank at righ?. 


them up and back over the bath 
to the starting point. Cylinders are 
then quenched over a plug in an 
oil quench tank that lies between 
the two mechanized lines. 


A second similar mechanized ar- 
rangement is used to transfer work 
that has been quenched through a 
wash tank, draw furnace, and final 
wash tank. The draw furnace has 
working dimensions 120 inches 
long, 28 inches wide and 22 inches 
salt depth, and has a connected 
load of 100kw. Sleeves are auto- 
matically transferred (2 sleeves per 
fixture) through the three baths 
(wash, draw, and wash) by means 
of up-and-down, quick transfer 
conveyors. Completed cylinders are 
picked up by another conveyor 
and returned over the unit to the 
starting point. 


Production with the Ajax mech- 
anized units has doubled as com- 
pared to the original box-type, gas- 
fired furnace. Sleeves are now hard- 
ened with the following cycle: 
austenitize for 15 minutes at 
1550°F, oil quench, wash, draw 
for | hour at 350°F-900°F, and 
a final wash. Draw temperatures 
are variable depending upon the 
final hardness requirements. Inside 
diameters of the sleeves are then 
bored and honed, and outside di- 
ameters are ground. 


Mr. D. A. Paull, Chief Metal- 
lurgist, states, “These furnaces have 
been highly successful in minimiz- 
ing distortion, and we feel that the 
sleeves currently being produced are 
superior metallurgically to the ones 
made using previous equipment. 
The furnace equipment has func- 
tioned very well, and we have run 
the austenitizing furnace six years 
without replacing the ceramic pot.” 
Source—TIPS AND TRENDS,  pub- 


lished by Ajax Electric Co., 
Phila., Pa. 


(Continued on page 44) 
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in person ...in displays ...in advertising ... in special promotions. .. 


HOW 
MANY 
TIMES 
HAVE 


YOU 


Let’s face it—the honeymoon is over! The word “sell” is back! 


get And don’t blame the times! You're living in a growing America! 
Between now and 1975, there will be more people . . . more jobs... 
more income . . . more production . . . more saving . . . more research 


the goods -.. and more needs than ever before in our history. 


The business is there! BUT . . . you have to go get it! It might 
take a little personal attention. It might take a special promotion or 


and then store display. It might mean more—and better—advertising. It 


certainly means asking for the order! 


£0 get Check your stock. Bring it up-to-date! Then do the same with 


your selling ideas! The results will astound you! 


the sale ® gm, FREE! Get going today! Write at once for illustrated “How To Turn 
the Tide” booklet offering valuable and vital selling ideas. The Advertising 


Council, 25 West 45th Street, New York 36, New York. 


YOUR FUTURE IS GREAT IN A GROWING AMERICA 
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HOW KEY 
FORGING JET TURBINE 
TIGHT TEMPERATURE 














ELECTRIC FORGING FURNACES at Thompson Products, Inc. precise temperature control of alloys used for compresior and 
(Harrisburg plant), both General Electric and Hevi-Duty turbine vanes and blades. Shown above is one of several 
units, are equipped with GLOBAR heating elements to assure aisles in which both furnaces and forging presses are located. 
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ECONOMIC advantages 
of electric heat: 


There are many reasons why the 
use of GLOBAR Delta silicon carbide 


elements are economical as well as 
dependable, clean, safe, and quiet. 
There is no fire or explosion hazard, 
and exhaust and fuel storage facili- 


ties—and costs—are unnecessary. 


Only with electric heat can heat- 


ing cycles be precisely duplicated 
and temperatures accurately con- 
trolled, independent of the atmos- 
phere. Product quality is improved 


and rejects sharply reduced. Electric 
furnaces and kilns are compact and 
space-saving. They can be located in 
the production line, thereby acceler- 
ating production and reducing costs 
per unit of product. 


Jet Division of 
When evaluating heat source, 
Thom pson Products, Inc. uses remember that electric heat alone 


utilizes its full potential. You don’t 


GLOBAR* Delta electric elements pay for waste BTU’s that go up the 


stack. Consequently, overall operat- 


for forging and heat treating ing costs are reduced, furnace main- 


tenance held to a minimum. 


High temperature steels for a jet’s turbine blades can be Installation of Delta elements is 
simple, and element replacement is 
Rane ; accomplished quickly without cool- 
That’s why Thompson Products, Inc.—one of the largest ing the furnace or interfering with 


critically affected by variable temperatures during heating. 


manufacturers of rotating and non-rotating jet engine parts production, 

in the world—uses GLOBAR Delta electric heating elements. Typical applications for GLOBAR 
They assure close, precise temperature control to maintain the Delta elements include furnaces and 
kilns for: heat treating, forging, 
sintering, brazing, annealing, melt- 
Ac its Harrisburg, Pa. plant (shown here), Thompson Products, ing, assaying, roasting, laboratory 
and research; ceramic firing of fer- 
. rites, titanates, steatites, glass to 
converts bar stock to completed turbine blades. According to sneenl seals. electrical insalasoss. 


Mr. Robert A. Buente, Superintendent of Maintenance, grinding wheels, refractories, white- 
ware, pottery and tile. 


alloy’s metallurgical properties. 


Inc.—long noted for its advanced techniques and materials 


“furnaces equipped with GLOBAR elements do an excellent job 
If we ever go to higher production rates, we'll use more 
GLOBAR-type furnaces.” 





Find out how your operation 
could profit by using GLOBAR Delta 
silicon carbide electric heating ele- 
ments. Your furnace builder can 
supply you with full details. The 
Carborundum Company, Refrac- 
tories Division, Globar Plant, Dept. 


TERMINAL CONNECTIONS (icft) for 8 GLOBAR elements are on a HEVI-DUTY . : ’ 
MT98, Niagara Falls, New York. 


furnace. Elements can be replaced without cooling the furnace or interrupting 
production. STOCK OF GLOBAR Delta silicon carbide electric heating el t 
(right) is kept on hand to assure fast replacement. 


CARBORUN 


Registered Trade Mark 














SEPTEMBER-OCTOBER 1958 





ETTERL HEAT TREATERS... 


QUICK-QUENCH FURNACE FOR 
ALUMINUM 

A quick-quench furnace recently 
installed by Southern California 
Aluminum Treating Co., Los An- 
geles, can be used to solution heat 
treat, anneal, or age aluminum 
work loads weighing up to 6000 
Ibs. each. 

Made by Lindberg Engineering 
Co., Chicago, it is one of the few 
furnaces in the plant that does not 
use natural gas—the least expensive 
source of heat in the Los Angeles 
area. 

SCAT officials say they selected 
this unit (which is heated with 440- 
volt, three-phase, 60-cycle, 175-kw. 
power) in order to assure the con- 
trol of temperatures with maximal 
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precision below 1200° F. 

Also important is the furnace’s 
quick-quench feature, which per- 
mits use of water spray nozzles in 
minimizing distortion. 

Loads are conveyed in and out 
of the heating and quenching com- 
partments on rail-mounted cars. 
(See photo.) 

When heating is done, high static 
pressures (up to 10,000 c.f.m.) are 
obtainable with a pair of blowers; 
and two-zone temperature control 
is maintained with Leeds & Nor- 
thrup Micromax strip chart instru- 
mentation (rated at 200° to 1200° 
F. with I. C. couples), DAT acces- 
sories, and Minneapolis-Honeywell 
Protecto Vane overheat facilities. 


For further information circle No, 1 





NEW SALES MANAGER 

A. T. Ridinger, President of 
Metallurgical, Inc., Mpls., has an- 
nounced the appointment of Gor- 
don Moline, Kansas City, as 
national sales manager of the com- 
pany. 

Moline, who was assistant engi- 
neer of Metallurgical’s Kansas City, 
Mo. plant has been with the com- 
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pany for four years. Prior to that, 
he was Supervisor of Metallograph- 
ic & Physical Testing for the Buick- 
Oldsmobile-Pontiac Division — of 
General Motors. He is a metallur- 
gical engineer and a graduate of 
Missouri School of Mines at Rolla, 
Mo. He plans to move his family, 
Mrs. Moline and two sons to Min- 
neapolis. 


NEW “METAL SHOW” MANAGER 

Appointment of Chester L. Wells 
as manager of the American Society 
for Metals’ metal expositions 
(“Metal Shows”) has been an- 
nounced by the Board of Trustees 
of the Society. 

Elevation of Wells from the post 
of assistant director of the Metal 
Shows was announced by ASM 
President G. MacDonald Young, 
technical director of the Aluminum 
Co. of Canada, Montreal. 

Wells succeeds the late William 
H. Eisenman as head of the giant 
National Metal Show, held annu- 
ally. Eisenman, who had been both 
national secretary of the Society, 
and managing director of the Metal 
Shows for 40 years, died on Memo- 
rial Day. The 40th National Metal 
Exposition and Congress will be 
held in Cleveland Oct. 27-31. 


TITANIUM SYMPOSIUM 

Engineers from government agen- 
cies and the titanium and steel in- 
dustries met on the University 
Heights (Bronx) campus of New 
York University on September 8 
and 9 for a conference on the alloy- 
ing, processing, and heat treatment 
of titanium. The conference was 
presented by the metallurgical en- 
gineering department of NYU's 
College of Engineering and the Uni- 
versity’s Office of Special Services 
to Business and Industry. It was 
sponsored by six industrial firms— 
the Crucible Steel Company of 
America, the Electro Metallurgical 
Company, the Harvey Aluminum 
Company, the Mallory-Sharon 
Metals Company, the Republic 
Steel Corporation, and the Tita- 
nium Metals Corporation of 
America. 


INDUSTRIAL FURNACE SALES 


June net new orders for indus- 
trial furnaces totaled $3,672,000, 
up substantially from the exces- 
sively low volume attained in May 
1958 and considerably higher than 
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the first six months’ average of 
$2,967,000. Total net new orders 
for the first half 1958 amounted 
to $17,802,000, as compared to 
$43,348,000 in 1957 and $67,453,- 
000 in 1956. 


HARDENING DEMONSTRATION 
AT METAL SHOW 

As a feature of their exhibit at 
the National Metal Exposition, 
Cleveland, Ohio, October 27-31, 
1958, The Sentry Company of Fox- 
boro, Massachusetts offers “on the 
spot” demonstration hardening of 
sample high carbon high chrome or 
high speed steel tools brought to the 
show by visitors. 


A Sentry Model Y furnace, simi- 


lar to the unit in the photograph, 
will be in operation in Booth 936, 
demonstrating the ease of produc- 
ing clean, quality hardening on the 
easily decarburized M-10 high 
speed steels. 

Visitors to the show are invited 
to bring samples of their high car- 
bon high chrome or high speed steel 
tools for demonstration hardening. 


For further information circle No. 2 


CRUCIBLE COMBINES 
TECHNICAL FUNCTIONS 


All metals research, develop- 
ment and metallurgical activity will 
be combined in a new Technology 
Department at Crucible Steel Com- 
pany of America, leading specialty 
steel maker it was announced re- 
cently. 

Joe] Hunter, president, com- 
menting on the change, said, “The 
accelerating technical program at 
Crucible requires a realignment of 
our organization to better coordi- 
nate scientific progress with chang- 
ing customer requirements and 
improved steelmaking practice. The 


SEPTEMBER-OCTOBER 1958 


new technical organization pro- 
vides a framework for extensive 
further development of our pro- 
gress in technology.” 

The Technology Department 
will be headed by Dr. M. J. Day, 
Vice President-Technology, form- 
erly Vice President, Research and 
Development. 

D. I. Dilworth, Jr., Director of 
Metallurgy, will assume broadened 
responsibilities in the new Depart- 
ment including direction and co- 
ordination of metallurgical policies, 
standards and procedures; quality 
control methods; technical custo- 
mer service; trade specifications; 
manufacturing standards and raw 
material specifications. 

Concurrently, the Company an- 
nounced two other appointments 
in the Technology Department: 

W. E. Gregg has been named 
Director of Technical Development 
and Dr. W. L. Finlay, Director of 
Research. 

Mr. Gregg, previously Works 
Manager-Titanium Division, will 
coordinate new product and proc- 
ess activities throughout the Com- 
pany and manage patent and 
license act'vities. 

Dr. Finlay, former Manager- 
Midland Research Laboratory, will 
be responsible for steel, titanium 
and special alloys research. 

For further information circle No. 3 
EDDY CURRENT CRACK 
DETECTOR 

A new eddy current instrument 
has recently been added to the 
group of testing systems available 
from Magnaflux Corporation, Chi- 
cago. This instrument locates and 


determines the relative seriousness 
of defects in all conductive materi- 
als. It also quickly sorts mixed lots 
of ferrous and non-ferrous metals 


for differences in hardness, alloy, 
and heat treat condition and meas- 
ures the thickness of certain con- 
ductive and non-conductive coat- 
ings on conductive bases. 


For further information circle No. 4 


TEMPERATURE INDICATING 
TECHNIQUES 

Tempil® products will be exhi- 
bited in Booth #422 at the forth- 
coming Metal Show in Cleveland. 

The salient feature of the exhi- 
bit will be the demonstration by 
trained personnel of the Tempil- 
stik® technique for determining 
temperatures in a variety of appli- 
cations. 

New Tempilstik® temperature 
ratings of 305°, 320°, 330°, and 
345°F which are now under devel- 
opment will be presented for the 


first time. The available range of 
Tempil® Pellets has been expanded 
and new Tempil® Pellets for 2550°, 
2600°, 2650°, and 2700°F will 
make their first appearance at the 
show. These were developed to 
meet the increasing demand for 
Tempil® temperature indication at 
the ever higher temperatures en- 
countered in jet engine and rocket 
technology. 

Visitors will be invited to regis- 
ter for the Tempil® “Basic Guide 
to Ferrous Metallurgy”. The de- 
mand for this plastic laminated wall 
chart remains unabated since it has 
become a standard reference for 
engineers, metallurgists, etc. 

Sample Tempil Pellets for 
325°F will be available to visitors 
to give them an opportunity to 
familiarize themselves with Tempil® 
temperature indicating techniques. 


for further information circle No. 5 


NEW SALES MANAGER 


John E. King has been appointed 
the new sales manager of the J. W. 
Rex Company in Lansdale, Pa. 


(Continued on page 31) 
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‘Wherever industry needs heat... 


You’ll find LINDBERG equipment 


just right for the specific job 


Automatic Carbonitriding Fur- 
naces: Automated integral quench 
type (shown) with CORRTHERM 


electric elements. 


Pilot Plant Equipment: At- Roller Hearth Furnaces: 
mosphere tube unit (shown) Continuous electric type 
for processing work at tem- (shown) with temperature 
peratures to 2200° F, range 1300° to 2100° F, 



































Rotary Hearth Furnaces: 
Doughnut type field-installed 
gas-fired furnace (shown) with 
capacity of 13,000 Ibs. per hour. 





Ceramic Kilns: Gas-fired peri- Atmosphere Generators: Hyen 

generator (shown) for endother- 
mic atmospheres. Generators 
for all required atmospheres. 


HF Induction Heating Units: 
Available in 5, 10, 25 and 50 KW odic kiln (shown) with temperature 
range to 3250° F. 


Vertical Type Furnaces: Car- 
burizing and hardening furnace 
(shown) with CORRTHERM elec- units. 
trical heating elements. 





Tempering Furnaces: Box type Melting and Holding Fur : Laboratory Equipment: One- Aluminum Reverberatory Fur- 
Cyclone (shown). Temperature Electric resistance furnace unit box furnace (shown), muffle naces: Twin-chamber melting 
or for non-oxidizing atmosphere and holding furnace (shown) with 


range to 1250° F, (shown) with capacities of 750 
Ibs. to 1500 Ibs. with temperature range to 3000° F. 45,000 Ibs. capacity. 




















signed 


Lindberg -De 


Unique Installation Cuts 
Heat Treating Costs and 
Improves Quality at Dayton 


Here is a remarkable set-up for general heat treating now in operation at 
Dayton Forging & Heat Treating Company, Dayton, Ohio. Two integral 
quench atmosphere furnaces, largest of this type ever built by Lindberg, 
and one atmosphere tempering furnace in a “‘three-in-a-row”’ arrangement that 
simplifies transfer operation. Combined with Lindberg Carbotrol and Hyen 
generator, the entire furnace operation is completely automatic, including 
atmosphere control and recording. Planned by Dayton and Lindberg 
engineers, the installation runs around the clock, six days a week, reducing costs 
and producing cleaner end products, brighter job finish, freedom 
from “‘decarb”’ and a consistently higher quality of work. 

This is another example of how Lindberg equipment and Lindberg planning 
can help you find the most effective answer to any problem of applying 
heat to industry. We cover the field, heat treating, melting and holding, 
tempering, brazing, enameling furnaces, ceramic kilns, high frequency units, 
and are in the ideal position to recommend just the type of equipment most 
suitable for your needs. This can be factory built or field-installed in your 
own plant, fuel-fired or electric, whatever is best suited to your production 
processes. Consult your local Lindberg Field Representative (see the classified 
phone book) or get in touch with us direct. Lindberg Engineering Company, 
2466 West Hubbard Street, Chicago 12, Illinois. Los Angeles Plant: 
11937 S. Regentview Avenue, at Downey, California. 


Charles Hewitt, President of Day- 
ton, says, ‘The Lindberg instal- 
lation has kept our production at 
a consistently high quality level." 


Work loads are positioned manu- 
ally, but entire furnace RARE 
is fully automatic, 


Lindberg Carbotrol unit automat- 
ically controls and records ‘‘dew 
point’’ and heating cycles of 


endothermic een 





Lindberg's “‘dimple" vertical radi- 


ant tubes give remarkably trouble- 
free service and function at all 
times at full efficiency. 





Nitriding In Salt Baths 


Salt bath nitriding operations may be carried out in 
a variety of salt mixtures that contain a high percentage 
of cyanide. The mixture most generally used contains 
55 to 65% sodium cyanide and 35 to 45% potassium 
cyanide. This or other modifications of composition 
are most effective after they have been cured by stand- 
ing molten to permit the formation of at least 5% 
cyanate. The cyanate content should never be allowed 
to fall below 5% and may be kept at the proper level 
by bailing out and adding fresh salt mixture. Good 
practice requires that the bath occasionally be cooled 
to just above its melting point, and that the excess 
carbonate salts be removed by scooping the sludge 
from the bottom of the pot. 

The main purpose of nitriding is to produce a near- 
resistant hard case on the ground surface of the tool. 
Even though the case depths are shallow (.00035 to 
.0015) it may cause some brittleness in tools of delicate 
shape, and case depths should be judged accordingly. 
The temperatures at which nitriding takes place varies 
from 950° F to 1050°F and the time at heat from 10 
min. to 1/2 hrs. 

High speed steels comprise the greatest amount of 
tools that are salt bath nitrided after finish grinding 
since the addition of the hard case increases the cutting 
qualities of the tool. Drop forgings have also been ni- 
trided and have shown exceilent improvement in die 
life.* Boeing Aircraft Co. of Seattle has done extensive 
research in regard to salt bath nitriding of various types 
of stainless and 17-7PH steels. The case depths are ap- 
proximately half of those formed during an equal 
exposure in gaseous nitriding, but the technique is gen- 
erally simpler and less expensive. 

*"Application of Nitriding to Hot Forging Dies” 

by Alexander F. Sherys, Metal Treating, Jan.-Feb., 1955 
(Reprints available by writing Meta! Treating, 271 North Ave., New 
Rochelle, N. Y.) 


Fred Heinzelman, Jr. 
Fred Heinzelman & Sons 


Heat Treating Titanium Pressure Vessels 
By THOMAS A. DICKINSON 
West Coast Reporter 

Probably the first heat-treated titanium-alloy pres- 
sure vessels are now being produced by Titanium Fab- 
ricators, Inc., Burbank, Calif., for use in aircraft and 
missiles. 

Such vessels are used to store gases like oxygen, 
helium, and carbon dioxide under pressure. They can 
and have been made from numerous materials—in- 
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cluding paper fiber and stainless steels—for many con- 
ventional and unconventional industrial applications of 
the past. But no previously-produced lightweight ves- 
sels are known to have been capable of storing as 
much gas in as little space as the subject titanium 
products. Therefore, it is entirely possible that titan- 
ium pressure vessels will eventually find many uses 
outside of the aeronautical field. 


Fig. 1—General view cf Titanium Fabricators’ pressure vessel! pro- 
duction facilities. Spinning lathe at right is used to form titanium 

pheres. tomatic heliare equipment within the chamber 
in center Diese does welding. Furnace at left heat treats 
we'ded components and uses water from overhead storage tank to 
quench them. 





The new vessels are spherical containers made from 
6A1-4V alpha-beta alloy, in which aluminum stabilizes 
the alpha phase and shifts the beta transus up to 1800 
“50° F. while vanadium serves as a mild beta stabi- 
lizer (which does not form a eutectoid decomposition 
product or cause compound embrittlement like chom- 
ium or iron). 

In addition to pure titanium, this alloy may com- 
prise 5.5 to 6.5% aluminum, 3.5 to 4.5% vanadium, 
0.1% (maximum) carbon, 0.03% (maximum) nitro- 
gen, 0.2% (maximum) oxygen, and 0.6% (maximum) 
other elements. Among the “other elements,” hydro- 
gen is most critical and is not allowed to exceed 
0.0150% in the 0.185” to 0.325” thicknesses of plate 
stock used by Titanium Fabricators. 

To convert the plate stock into components of sphe- 
rical pressure vessels, it is initially necessary to prepare 
circular blanks for the spinning of hemispheres with 
16”, 22”, and 25” diameters. 

Prior to being formed, the blanks are usually pre- 
heated to about 800° F. in a special electric furnace 
which has an atmosphere of air in its 36”-diameter, 
24”-deep work chamber. 

Preheated blanks are subsequently converted into 

(Continued on page 56) 
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NEWS TO HEAT TREATERS 
(Continued from page 27) 

King was previously associated 
with other Philadelphia concerns 
as metallurgist and sales engineer. 
His last connection was as assistant 
to the manager in Defense Products 
with the Heintz Division of Kelsey- 
Hayes Co. in Philadelphia, Pa. 


BRINELL HARDNESS CONTEST 


Equipment never before shown 
at the National Metal Show by 
Steel City Testing Machines, Inc., 
will be featured in Booth No. 442, 
along with a contest to see how 
accurately Brinell hardness can be 
guessed when only a file is avail- 
able. One of the more interesting 
of the newer testing machines is a 
portable tensile tester. This ma- 
chine can be used for testing flat 
or round specimens in the field. 
There are no location limitations 
because the unit includes an_ in- 
tegral hydraulic pump and requires 
no outside power source. 

In the contest—prize for which 
is a personal, transistorized port- 
able radio—each contestant will 
guess the Brinell hardness of three 
specimens. Their only help will 
come from the “feeling” they get 
after using a file on each specimen. 

The Penetrascope, a_ portable 
hardness tester, will also be shown. 
This tester can be used on awk- 
wardly shaped parts of any size. 
Various models are held against the 
workpiece by chains, clamps or 
magnets. 


For further information circle No. 6 


PYROMETER COMPANY 


Pyrometer Company of America, 

a new organization that will manu- 
facture instruments, thermocouples 
and accessories, has just been 
formed in Penndel, Pennsylvania. 
Operating in a new 12,000 square 
foot steel and masonry structure, 
the company plans to concentrate 
initially in the production of a 
complete line of standard pyromet- 
ric accessories of premium quality. 
For further information circle No. 7 
(Continued on page 38) 
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=f > MORE HEAT TREATING VOLUME 
with BASIC "BUZZER PACKAGE" 


NO BLOWER OR OTHER POWER NEEDED 
.. just connect to gas supply 


Gas armosrwent 
PUPNACE 


oven aroma 
oven Save 


“BUZZER modern gos-fired eet tenting ond matting 
units give you the most dep ond 
productive system for turning ovt quelity jobs ct low 
productions costs. When power is off —‘“BUZZER"’ stays 
on the job! Stenderd and special furneces, forge or 
small, aveilable to equip your shop to exact requirements. 


comptete Line oF BUZZER Burners FOR CLEANING, 
RINSING, PICKLING AND SUNDRY HEAT OPERATIONS 








— <a meey 


WRITE TODAY FOR NEW “BUZZER” CATALOG 


CHARLES A. HONES, INC. 


145 S. GRAND AVENUE, BALDWIN, L.!., N.Y. © BAldwin 3-1110 
HEAT TREATING EQUIPMENT SPECIALISTS SINCE 1911 





STOP SCALING, 


| CARBURIZATION & 
HEAT-PROOF | DECARBURIZATION 
3 ag DURING HEAT 
TREATING 


PREVENTS CORROSION 
°XtDaTion, carpurizaTiom 


MARKAL ‘’C-R’’ COATINGS 

protect against oxidation, corrosion, 
scaling, gas absorption, carburizing and decarburizing during 
heat-treating, annealing, normalizing or stress-relieving. 
MARKAL “C-R” Coatings protect up to 2100° F. steel, stain- 
less steel, copper, copper bronze, nickel bronze, titanium, zir- 


conium, titanium and molybdenum alloys, inconel and monel 
metals during heat-treating. 


MARKAL “C-R” Coatings can be removed easily from surface 
after operation is completed, in most instances. 


Write on company letterhead for complete information. Engineering service 
available for special problems. 


The Mark of Quality . . . MARKAL Protective Coatings 
MARKAL COMPANY _ 3102 west Carroll Avenve, Chicago 12, Mlinois 














How Houghton’s 


.»-you get safety, the speed 
you need to cool work faster 
than its transformation 
i. ee 


Complete Quenching Range 
Meets “S” Curve Needs 


...you get control, to achieve 


To Help You Get The Exact the exact combination of 


Results You Want... 


Every “Time / 


If you’ve ever faced a heat treating job that chal- 
lenged your knowledge of quenching, you’ll want to 
give Houghton’s complete quenching range a long and 
careful looking-over. You'll find solutions here to 
many of the most troublesome quenching problems 
—varying steel analyses, eliminating quench cracks, 
preventing distortion, hardening to full depth, 
easing the shock of quenching. 

These Houghton products were developed for 
quenching—and quenching only. Through them, 
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hardness and toughness 
you want here ...... 


you give yourself all the benefits of the applied 
knowledge and experience gained in fifty years of 
perfecting heat treating methods and pioneering in 
handling of new alloys as they were developed. 

Check these product descriptions against your 
needs. And if you have special requirements to meet, 
the Houghton Man will be glad to put Houghton’s 
full facilities for development work at your disposal. 
Call him, or write today to E. F. Houghton & Co., 
303 West Lehigh Ave., Philadelphia 33, Pa. 
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QUENCHING OILS 


-+-- products of 


SEPTEMBER-OCTOBER 


1958 


HOUGHTON’S COMPLETE 
QUENCHING RANGE 


HOUGHTO-QUENCH K . . . for very fast 
quenching of lean alloy steels. It is ideal for 
greater depth of hardness where hardenability 
is low. The only quench faster is water. 


HOUGHTO-QUENCH G... for production-line 
quenching. Almost as fast as Houghto-Quench 
K, Houghto-Quench G will deliver better than 
required hardness in most production-line 
quenching. Low drag-out, high stability. Year 
after year, you get the same uniform results. 


HOUGHTO-QUENCH T7A...for “warm” 
quenching. To meet the need for a quench 
operating at intermediate temperatures, this 
high-grade oil is fortified for use up to 275°F. 


MAR-TEMP OIL NO. 2...for interrupted 
quenching. This oil is especially formulated to 
resist heat-breakdown. It can be operated up to 
350°F. for long periods without any deterioration. 


MAR-TEMP SALT. . . for interrupted quench- 
ing. This low-melting-point salt has a working 
range of 350°-1000°F. It has high thermal con- 
ductivity. It eliminates distortion and quench 
cracks . . . improves fatigue life. 


AQUA-QUENCH ... to slow down the rate of 
quenching in water quenching systems. |t pro- 
vides safety from cracking and distortion never 
before possible in water quenching. 


HOUGHTO-QUENCH CONCENTRATE... 
to speed up the quenching rate of oil. Added to 
straight mineral oil baths, Houghto-Quench 
Concentrate improves stability and heat-re- 
moving ability. 


Ready to give you 
on-the-job service .. . 
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Consistent Uniformity as you 
Bright Harden and Bright 


Anneal at 1850° — 100 pounds of 
stainless parts per hour! 


Parts travel 
individually through the 
entire processing cycle 


This new Shaker Hearth employs an alloy muffle which 

incorporates a purging, heating and water-jacketed cooling section, 

and seals into an automatic conveyorized oil tank. 

Among the many operational advantages of this new line of 

oncue ce Reciprocating Furnaces, are the maintenance of —80° to —90° F, 

PIONEERING dew points . . . complete atmosphere uniformity throughout the 
processing cycle . . . and a very low consumption of atmosphere gas. . » 
Batch purging, heating and cooling are eliminated . . . and the parts 
may be observed throughout the entire processing cycle through 
openings in the charge and discharge ends of the muffle. 


Write for Equipment Catalog #8A. 


AMERICAN GAS FURNACE Co. 
| 808 Belen aay TE STREET 


‘Pioneers since 1878" 


Be sure to see our latest improved machine at Booth No. 2027, 
Cleveland Metal Show, Oct. 27-31 
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YOU CAN FIND BOTH THE 
BIGGEST AND THE BEST AT 





YOUR COMMERCIAL 
HEAT TREATER 


A new gas fired Homocarb 
said tobe the world's largest. 





CAS FIRED 





FURNACE 








Large capacity vertical furnace for heat treat- 
ing large parts. 


A Vacuum Heat Treating Furnace for special 
materials, 


THE THREE FURNACES shown on this 
page are units of the facilities of three 
commercial heat treating plants in 
different sections of the country. 

Today, with the ever growing 
demand for better heat treating, eco- 
nomical volume equipment of this sort 
is becoming essential and the commer- 
cial heat treater has been alert to 
industry’s requirements. 

Quality work and versatility are the 
keynotes of this industry’s objectives 
when treating the thousands of vital, 
intricate, and costly components of 
important products. 

Whatever your heat treating prob- 
lem, and whether it involves pounds 
or tons, always consult your commer- 
cial plant first. 





Write for the folder 
“HEAT TREATERS CITE SHORT CUTS 
TO MORE EFFECTIVE PURCHASING.” 
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THERE’S A HEAT TREATING SPECIALIST NEAR YOUR PLANT 


CALIFORNIA 


Certified Steel Treating Co. 

2454 E. 58th St., Los Angeles 58 
Hollywood Heat Treating Co. 

1041 N. Mansfield Ave., Los Angeles 38 
Lindberg Steel Treating Co. 

2910 S. Sunol Drive, Los Angeles 23 
Cook Induction Heating Co. 

4925 East Slauson Ave., Maywood 


CONNECTICUT 


Commercial Metal Treating, Inc. 

89 Island Brook Ave., Bridgeport 6 
Stanley P. Rockwell Co. 

296 Homestead Ave., Hartford 12 
Ireland Heat Treating Co. 

512 Boston Post Road, Orange 


ILLUNOIS 


Senecca Heat Treating Co. 
124 S. Batavia Ave., Batavia 
Accurate Steel Treating Co. 
2226 W. Hubbard St., Chicago 12 
Allied Metal Treating Corp. of Illinois 
333 N. California Ave., Chicago 12 
Dura-Hard Steel Treating Co. 

2112 W. Rice Street, Chicago 22 
Pearson Steel Treating Co. 

5757 W. Odgen Ave., Cicero 50 
Perfection Tool & Metal Heat Treating Co. 

1756 West Hubbard St., Chicago 22 
Fred A. Snow Co. 

1942 West Kinzie St.. Chicago 22 
American Steel Treating Co. 

P. O. Box 225, Crystal Lake 
Eklund Metal Treating, Inc. 

721 Beacon St., Loves Park, Rockford 
Lindberg Steel Treating Co. 

1975 N. Ruby St., Melrose Park 
Ipsenlab of Rockford, Inc. 

2125 Kishwaukee Street, Rockford 
O. T. Muehlemeyer Heat Treating Co. 

1531 Preston St., Rockford 
C. U. Scott & Son, Inc. 

1510 First Ave., Rock Island 


INDIANA 


Quality Steel Treating Company 
1630 Locust Street, Anderson 


MASSACHUSETTS 


Kinetics Corporation 
2 Churchill Road, Hingham 
New England Metallurgical Corp. 
475 Dorchester Ave., Souch Boston 27 
Porter Forge & Furnace, Inc. 
74 Foley St., Somerville 43 
Greenman Steel Treating Co. 
284 Grove St., Worcester 5 


MICHIGAN 


Anderson Steel Treating Co. 

1033 Mt. Elliot Ave., Detroit 7 
Bosworth Steel Treating Co. 

18174 West Chicago Blvd., Detroit 28 
Commercial Steel Treating Corp. 

6100 Tireman Ave., Detroit 4 
Commonwealth Industries, Inc. 

5922 Commonwealth Ave., Detroit 8 
Standard Steel Treating Co. 

3467 Lovett Avenue, Detroit 10 
Vincent Steel Process Co. 

2424 Bellevue Ave., Detroit 7 
State Heat Treat, Inc. 

520 32nd Street, S. E.. Grand Rapids 8 
Lincoln Heat Treat, Inc. 

21235 John R, Hazel Park 
Royal Oak Heat Treat, Inc. 

21419 Dequindre, Hazel Park 
American Metal Processing Co. 

12000 East Nine Mile Road, Van Dyke 


MINNESOTA 


Metallurgical, Inc. 
900 East Hennepin, Minneapolis 14 


MISSOURI 


Metallurgical, Inc. 

1727 Manchester Ave., Kansas City 8 
Lindberg Steel Treating Co. 

650 East Taylor Ave., St. Louis 15 
Paulo Products Co. 

5711 West Park Ave., St. Louis 10 


NEW JERSEY 


Ace Metal Treating Corp. 

611 Grove St., Elizabeth 2 
American Metal Treatment Co. 

Spring and Lafayette Sts., Elizabeth 
Benedict-Miller, Inc. 

Marin Ave. & Orient Way, Lyndhurst 
Bennett Heat Treating Co., Inc. 

246 Raymond Boulevard, Newark 5 
L-R Heat Treating Co. 

107 Vesey St., Newark 5 
Temperature Processing Co., Inc. 

228 River Road, North Arlington 


NEW YORK 


Owego Heat Treat, Inc. 
Rural Route 1, Apalachin 
Fred Heinzelman & Sons 
138 Spring St., New York 12 
Alfred Heller Heat Treating Co., Inc. 
391 Pearl St., New York 38 
Lindberg Steel Treating Co. 
620 Buffalo Road, Rochester 11 
Rochester Steel Treating Works 
962 Main Street, E. Rochester 5 
General Heat Treating Corporation 
206 Sand Street, Syracuse 3 
Syracuse Heat Treating Corp. 
1223 Burnet Ave., Syracuse 3 


OHIO 


Queen City Steel Treating Co. 

2980 Spring Grove Ave., Cincinnati 11 
Ferrotherm Co. 

1861 E. 65th St., Cleveland 3 
Lakeside Steel Improvement Co. 

5418 Lakeside Ave., Cleveland 14 
George H. Porter Steel Treating Co. 

1273 East 55th Street, Cleveland 3 
Reliable Metallurgical Service, Inc. 

3827 Lakeside Ave., Cleveland I< 
Winton Heat Treating Co. 

20003 Lake Road, Cleveland 16 
Dayton Forging & Heat Treating Co. 

2323 East First St., Dayton 3 
Ohio Heat Treating Co. 

1100 East Third St., Dayton 2 


PENNSYLVANIA 


Drever Company 

Red Lion & Philmont Rds., Bethayres 
Robert Wooler 

Dresher 
J. W. Rex Co. 

834 West 3rd St., Lansdale 
Lorenz & Son 

1351 N. Front St., Philadelphia 22 
Metlab Company 

1000 E. Mermaid Lane, Philadelphia 18 
Wiedemann Machine Co. 

Gulph Road, King of Prussia 
Pittsburgh Commercial Heat Treating Co. 
49th St., and A.V.R.R., Pittsburgh 1 
Pittsburgh Metal Processing Co., Inc. 

1850 Chapman Street, Pittsburgh 15 


TEXAS 


Dominy Heat Treating Corp. 

P. O. Box 5054, Dallas 
Superior Heat Treating Co., Inc. 

P. O. Box 169, Fort Worth 1 
United Heat Treating Company 

2005 Montgomery Street, Fort Worth 7 
Cook Heat Treating Co., of Texas 

6233 Navigation Boulevard, Houston 11 
Houston Heat Treating Company, Inc. 

2100 Quitman Street, Houston 26 
Lone Star Heat Treating Corp. 

5212 Clinton Dr., Houston 20 


WISCONSIN 


Allied Metal Treating Corp. 

P.O. Box 612, Milwaukee 1 
Metal Treating, Inc. 

720 South 16th St., Milwaukee 4 
Supreme Metal Treating Co. 

4440 West Mitchell St., Milwaukee 14 
Thurner Heat Treating Co. 

809 West National Ave., Milwaukee 4 
Wisconsin Steel Treating & Blasting Co. 

1114 South 41st Street, Milwaukee 15 
Harris Metals Treating Co. 

4100 Douglas Ave., Racine 


CANADA 


Ipsenlab of Canada Limited 
27 Bermondsey Road, Toronto 16, Ont. 


All of the above listed firms are members of the 


METAL TREATING INSTITUTE 
271 North Avenue, New Rochelle, N. Y. 
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NEWS TO HEAT TREATERS 
(Continued from page 31) 


PITTSBURGH REPRESENTATIVE 


Frederic O. Hess, president, 
Selas Corporation of America, 
Dresher, Pa., announces the ap- 
pointment of Cecil L. Kerr as sales 
representative in the company’s 


Pittsburgh Sales District. 

Mr. Kerr joins John L. Wilson 
who has been sales representative 
for the past 10 years. They will 
make their new headquarters at 
345 Mt. Lebanon Blvd., Pittsburgh 
34. 


ASM APPOINTMENTS 


Adolph O. Schaefer, President, 
Pencoyd Steel and Forge Corpora- 
tion, Philadelphia, has accepted ap- 
pointment by the Board of Trustees 
of the American Society for Metals 
to the unexpired term of secretary 
of the Society following the recent 
death of founder-member William 
H. Eisenman, who for forty years 
had served as national secretary. 

In making this announcement, 
G. M. Young, president of the So- 
ciety and technical director, Alumi- 
num Company of Canada, Ltd., 
Montreal, said that “the Board was 
most fortunate in securing the serv- 
ices of Mr. Schaefer who is a busy 
executive, but a man who has al- 
ways been devoted to the welfare 
and progress of ASM”. 


Young also announced that the 
Board had appointed a temporary 
manager of the Society, an advi- 
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sory council, and had established a 
new position of secretary to the 
Board. 

Ray T. Bayless, long-time assist- 
ant secretary of the Society, will 
continue in this position and will 
become, in addition, temporary 
manager to direct activities at the 
headquarters offices here. Five ASM 
staff members appointed to the ad- 
visory council were A. P. Ford, 
Evelyn G. Gardner, Taylor Lyman, 
Ernest E. Thum and Chester L. 
Wells. 

Miss Gardner was also selected 
for the newly-created position of 
secretary to the Board of Trustees. 
Many of the detailed matters per- 
taining to the office of secretary 
have for years been taken care of 
by Miss Gardner in her capacity 
as secretary to the late Mr. Eisen- 
man. She has an extensive knowl- 
edge of all aspects of the Society's 
operations. She was also appointed 
secretary of the ASM Foundation 
for Education and Research. 

Mr. Schaefer is a past president 
of the Society and has been active 
as a national trustee and in local 
affairs of the Philadelphia Chapter, 
having served as secretary, treasur- 
er and chairman of the local group. 
A graduate of the University of 
Pennsylvania, he has been associ- 
ated with many activities in the 
metal industry. He received the 
Delaware Valley Metals Man of the 
Year Award from the Philadelphia 
Chapter in 1954. 


SHAKER HEARTH FURNACE 


The American Gas _ Furnace 
Company, Elizabeth, N. J., has in- 
troduced a new line of Reciprocat- 
ing Furnaces designed for the bright 
annealing and bright hardening of 
small stainless steel parts at temper- 
atures up to 1900°F. The latest 
model No. 264 Reciprocating Fur- 
nace illustrated in the photograph 
has a capacity of approximately 
100 pounds of stainless steel parts 
per hour. 

The basic principle of operation 
consists of imparting a forward 
movement to the work conveying 


muffle and the work pieces resting 
in it. The forward movement is in- 
terrupted suddenly, causing the 
work pieces to advance by their 
own momentum. 


The furnace construction em- 
ploys an alloy muffle which incor- 
porates a purging, heating and 
water-jacketed cooling section, and 
seals into an automatic conveyor- 
ized oil tank. 

This furnace will be exhibited 
at the Metal Show in Cleveland at 
Booth No. 2027. 


For further information circle No. 8 


LOW TEMPERATURE UNIT 


A new industrial low temperature 
unit which can bring 350 pounds 
of AM-350 stainless steel per hour 
from plus 80° to minus 120°F. is 
now in production at Cincinnati 
Sub-Zero Products, = Cincinnati, 
Ohio. The lid of the 64 cu. ft. 
chamber is opened and closed by an 
air lift device mounted on the rear 
of the chamber. 


It is designed for “quick aging” 
of the newest stainless steels now 
in use in the aircraft and missiles 
field. Stability is achieved at a trans- 
formation temperature below that 
of room temperature. 


For further information circle No. 9 


(Continued on page 40) 


METAL TREATING 








WILSON “ROCKWELL” 


HARDNESS TESTERS 
WORLD'S STANDARD OF ACCURACY ACCO 


for Better “ROCKWELL” 


Values 


EQUIPMENT for EVERY 
Hardness Testing 
Requirement 


No matter what your hardness testing requirements are, there’s Twenteoter 
a WILSON “ROCKWELL” instrument to do the job. Choose from 

this complete selection of hardness testers: 

“ROCKWELL” —for most hardness testing functions. 

Superficial—for extremely shallow indentations. 

Twintester—combines functions of “ROCKWELL”? and ‘“ROCK- 

WELL”’ Superficial testers. 

Semi-Automatic (manual feed) and Fully Automatic—for auto- 

matically classifying tested pieces as CORRECT, TOO HARD, or 

TOO SOFT—at test rates up to 1000 pieces per hour. 

Special Machines—for testing large objects, obtaining internal 

readings, and other unusual applications. 

ALL WILSON “ROCKWELL” hardness testers provide 

these advantages: 

Accurate performance—precision built, with exact calibration, : 
for consistently correct results. Superficial 
Long life—durable as a machine tool. 

Easy operation—even an unskilled operator can get perfect 

readings. All controls conveniently grouped. 

Easy maintenance—interchangeable mechanisms, with spindles 

mounted on oil-less bearings. 





DIAMOND “BRALE”" PENETRATORS 
for perfect testing every time 


A perfect diamond penetrator is essential to accurate hardness 
testing. Since one point of hardness on the ““ROCKWELL”’ scale 
represents only 80 millionths of an inch of penetration—only 40 
millionths on a Superficial tester—the slightest imperfection 
will cause a false reading. 

Only perfect Wilson Diamond Brale Penetrators are sold. Each 
diamond is flawless, with no chips or cracks. It’s cut to an exact 
shape. Microscopic inspection and a comparator check of every 
diamond—one at a time—assure this perfection—and assure 
you of accurate hardness testing every time. 

Automatic 





A COMPLETE LIBRARY of Helpful Information 


A wide variety of bulletins tells about hardness testing, 

and describes the many instruments, accessories, and 

services Wilson offers. Write for your choice: 

DH-325—WILSON “ROCKWELL” Hardness Testers ¢ 

DH-326—“‘ROCKWELL” Superficial Hardness Testers ’ 

e TT-58—“ROCKWELL” Twintester ¢ DH-327—Special TUKON Tester 
“ROCKWELL” Testers, including Automatic and Semi- (for MICRO and 
Automatic models e DH-328—rTuKoN Tester, for pre- MACRO testing) 
cision MICRO and MACRO testing 


MECHANICAL INSTRUMENT DIVISION 
AMERICAN CHAIN & CABLE 


230-R Park Avenue, New York 17 
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NEWS TO HEAT TREATERS 
(Continued from page 38) 
NEW SULFONATE 
A new lighter-colored, oil-soluble 
sodium sulfonate is now available 
from Sun Oil Company’s refinery 
at Marcus Hook, Pennsylvania. New 
sulfonate LC has a maximum ASTM 
(dilute) Color specification of 3% 
and is available in tankcar and tank 
truck quantities. 
The new sulfonate is recom- 
mended for compounding, emulsi- 
fying, dispersing, and wetting agents; 


rust and corrosion inhibitors; de- 
mulsifying agents; dry cleaning 
compounds; fat-splitting agents; flo- 
tation agents; fuel oil, grease, and 
lubricating oil additives; metalwork- 
ing oils; textile oils; and pigment 
dispersing agents. 

For further information circle No. 10 


ELECTRONIC RECORDERS 
Compact | and 2-pen Electronic 
Consotrol Recorders with full 4- 
inch strip charts have been an- 
nounced by The Foxboro Com- 
pany, Foxboro, Mass., as part of its 














new line of electronic control in- 
struments. 

The new instruments are de- 
signed for economy of panel space. 
Slide-out chassis with  stretch-out 
cord permits recording unit with- 
drawal without interruption of serv- 
ice. A powerful deflection motor 
operates directly from the trans- 
mitted 10-50 ma d-c measurement 
signal to drive the recorder pen. 
For further information circle No, 11 


UNIVERSAL ELECTRONIC 
RECORDER 


The Hays Corporation, Michigan 
City, Indiana has introduced a new 
circular chart recorder to the in- 
strumentation field. 


WASHER 
TO MATCH YOUR CARBONITRIDER OR CARBURIZER ! 


Whatever the size of your carbonitrider or carburizer, the new Waukee 


There’s a standard 


Washer has a standard size to match it. Size range: 24x 36x 18 — 
24 x 48 x 24 — 30x 48 x 24 — 36x 48 x 24, 


COMPLETE— NO “EXTRAS'’— Waukee parts washers come to you 
complete, ready to locate, connect to utilities, and begin operation. 
No “extras” to buy and install. Pumps, burners, controls are designed 
as integral parts of the Waukee Washer. You use your present fur- 
nace work-baskets, too. 


FLEXIBILITY — You gain in flexibility with Waukee Washers. Standard 
units are available in “in-and-out” feed or straight-through, conveyor 
type, and in one, two, or three stages with rinse and dry. High-effi- 
ciency with gas, electricity, or steam. 


THOROUGH CLEANING — The smallest Waukee Washer sprays a mini- 
mum of one ton of hot detergent solution through the load each min- 
ute. Solution penetrates work basket from top and bottom, washes away 
oil and foreign matter from the densest charge. Bull’s-eye timer cycles 
the load for complete washing without guesswork or waste of time. 


| Wesheo-weshed porte ere tree of exiting and quenching om, 
depths oF B anny ar, bvighter week. i 


[job ENGINEERING CO. 


5137 N. 35TH ST., MILWAUKEE 9, WIS. 
MAKERS OF WAUKEE GAS FLO-METERS * MIXORS * COMPRESSORS 


With a maximum of four records 
possible on one circular chart, the 
new recorder has a number of un- 
usual features. Unlike most strip 
chart potentiometer type recorders, 
the Hays Recorder utilizes a cam 
in all its electronic receiver units 
which can correct for non-linearity 
of input signals. This one feature 
permits the use of the Universal 
Electronic Recorder with as many 
as four non-linear inputs. Inputs 
such as flow, gas analysis, pH, pres- 
sure, etc., can be handled on a sin- 
gle equally divided chart. 

For further information circle No. 12 


(Continued on page 42) 





Complete data in 
Bulletin 1201 

— write 

for it today. 
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New Protection 
For YOUR 
Equipment— 

At Temperatures 
Up To 3300F 








ALUNDUM* castables 
offer unusual 
advantages to all 
industries using 


high temperature 


installations 


The new Norton ALUNDUM Cast- 
ables are made in two types: 33-I In- 
sulating and 33-HD Heavy Duty. At 
temperatures up to 3300°F both 
types have been extremely successful 
in protecting high temperature proc- 
essing — in many industries and 
many different installations. 

ALUNDUM 33-I Insulating Castable 
is made up primarily of pure alumi- 
num oxide bubbles, tiny and count- 
less. Forming a network of air spaces, 
it assures excellent insulation, even 
at highest commercial temperatures. 

ALUNDUM 33-HD Heavy Duty 


Will fire continuously up to 3300°F. This Harrop gas-fired furnace, 
recently developed by the Electric Furnace Division of the Harrop Ceramic 
Service Company, Columbus, Ohio, is particularly applicable to the firing 
of ceramic oxide bodies. Norton ALUNDUM 33-1 Insulating Castable 
selected for the inner lining of the furnace and its roof, provided com- 


pletely satisfactory protection under rep 


temperatures. 


Castable is chiefly composed of dense 
grains of pure aluminum oxide. It is 
recommended for forming dense mon- 
olithic surfaces in many types of fur- 
naces where high temperature condi- 
tions are particularly severe. 

Both 33-I and 33-HD Castables 
are very easy to store, mix and use. 
With them you can cast simple or 
complex shapes quickly and eco- 
nomically, replace more expensive 
pre-fired shapes, and cut mainte- 
nance and replacement costs to very 
lowest. Ask your Norton Represen- 
tative for details, and for the folder 


ted tests at highest operating 





Two Norton Castables. Or write to 
NORTON COMPANY, Refractories 
Division, 628 New Bond Street, 
Worcester 6, Massachusetts. 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 


WNORTONF 


REFRACTORIES 
Engineered... FX ... Prescribed 








Making better products ...to make your products better 
NORTON PRODUCTS Abrasives + Grinding Wheels + Grinding Machines + Relractories + Electrochemicals — BEHR-MANNING DIVISION Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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NEWS TO HEAT TREATERS 
(Continued from page 40) 


VERTICAL HEAT TREATING 
FURNACE 


With the advent of new stainless 
steel alloys that take special heat 
treatment, industry had to come up 
with special furnaces and unusual 
cooling units for treating these 
steels. For instance, Allegheny Lud- 
lum Steel Corporation’s AM-350, 
a precipitation hardening stainless 
steel used primarily in the aircraft 
and missile industries, can be either 
heat or sub-zero treated to get spe- 
cial properties from the steel. 

Pictured here is a special vertical 
heat treating furnace at the Cal- 
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Doran Heat Treating Company, Los 
Angeles, California. Much of the 
material heat treated in this furnace 
must be subsequently treated at un- 
usually cold temperatures. The fur- 
nace holds fabricated parts to 1900 
degrees F. or better, to effect cer- 
tain metallurgical changes to take 
place in the alloy. 

In conjunction with the Cal- 
Doran furnace is a_ special cold 
treating unit capable of maintaining 
minus 108 degrees F. The Cal- 
Doran furnace can take parts up 
to 55 inches in diameter and 16 
feet in length. The furnace is de- 
signed so that any atmosphere may 
be utilized, such as endothermic, 
exothermic, Argon, nitrogen, hy- 
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drogen and others. Special steels 
like AM-350 need special treatment 
so they can better perform today 
in jet aircraft and missiles. Fabri- 
cators report that extra care taken 
beforehand means better, stronger, 
longer lasting materials to with- 
stand the high temperatures met 
in space travel. 


For further information circle No. 13 


NEW HIGH-TEMPERATURE ALLOY 


An improved high-temperature 
alloy known as Carpenter Lapelloy 
“C” has been developed by The 
Carpenter Steel Company, Reading, 
Pa. for jet engine parts requiring 
excellent ductility and good impact 
resistance. 

Carpenter Lapelloy “C™, (U. S. 
Patent No. 2,816,830), has a more 
homogeneous structure and more 
uniform fabrication behavior and 
mechanical properties than the con- 
ventional Lapelloy. It is used for 
highly stressed parts involving serv- 
ice temperatures up to 1200°F. La- 
pelloy “C” has greater ductility and 
impact strength at both room and 
elevated temperatures than conven- 
tional Lapelloy when heat treated 
to the same strength level. 

High mechanical properties can 
be developed by heat treatment. It 
has good resistance to scaling and 
oxidation for continuous service up 
to 1400°F. The alloy offers best 
corrosion resistance when in the 
hardened and tempered condition. 
It is used for compressor wheels, 
turbine shafts, compressor buckets, 
blades, and bolts. 

Type analysis of Carpenter La- 
pelloy “C” is: Carbon, 0.20 - 
0.25% ; Manganese, 0.65 - 1.00%; 
Silicon, 0.50% max.; Chromium, 
11.00 - 12.00%; Nickel, 0.50% 
max.; Molybdenum, 2.50 - 3.00%; 
Copper, 1.75 - 2.25%, and Nitro- 
gen, 0.06 - 0.10%. 

Lapelloy “C” is made by Car- 
penter’s Mel-Trol process, a new 
quality control system with patented 
ingot design. Mel-Trol is used to 
minimize the causes of inconsistent 
centerline quality. 

For further information circle No. 14 
(Continued on page 50) 
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Incoloy annealing hood raised above coils 


of Monel* 


nickel-copper alloy strip, at 





Plume and Atwood plant, Thomaston, Conn. 
Hoods made by Rolock, Inc., Fairfield, Conn. 


Still going strong after 5000 hours at 1200°-1450°F 
..-annealing hood of economical Incoloy 


For 5000 hours, this Incoloy* nickel- 
iron-chromium alloy annealing hood 
has withstood 1200-1450°F service 
temperatures. 

Notice there’s no scaling or warp- 
ing. No cracking either, even though 
it regularly goes through the severe 
thermal shock of spray quenching. 
It’s as good as the day it left the 
fabricator’s shop. 

Plume and Atwood, producers of 
quality coiled strip of copper, brass, 


Monel and other alloys, have 8 of 
these Incoloy hoods. All are in excel- 
lent condition and in constant use. 
You can expect this kind of ser- 
vice from other wrought Incoloy 
equipment such as retorts and 
thermocouple tubes. The reason... 
high strength and corrosion resist- 
ance at elevated temperatures. 
With a growing reputation for 
economical performance in heat- 
treating applications up to 1800°F; 


with easy forming, and good weld- 
ing properties; with relatively low 
initial cost; Incoloy equipment may 
well be just right for your operations. 

For quotations on Incoloy equip- 
ment, ask your fabricator. For fur- 
ther information on these Incoloy 
alloy annealing hoods — ask Rolock, 
Inc., Fairfield, Conn. *Registered trademark 


The International Nickel Company, Inc. 


INCO NICKEL ALLOYS 
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ABSTRACTS 
(Continued from page 22) 


AUSTEMPERING TYPEWRITER 
PARTS 
R. S. McFall 
Project Manager 
Machinery & Process Division 
International Business Machines Corp. 

An integrated, multiple-stage 
heat-processing machine austem- 
pers electric typewriter type bars to 
uniform metallurgical characteris- 
tics and close dimensional accuracy 
at high production rates and with- 
out rejects. Installed at the Inter- 
national Business Machines Corpo- 
ration plant at Kingston, N.Y., this 
automatic unit has reduced man- 
power 40 per cent and materially 
reduced nonproductive down time. 

The heat-processing machine de- 
signed and built by Selas Corpora- 
tion of America, forms a logical 
segment of the work flow. It is lo- 
cated, not in a separate heat-treat- 
ing shop, but in the metal-working 
area close to the press which stamps 
out the workpiece. Parts handling 
is simplified accordingly. 

Efficient heating with minimum 
heat loss to the surrounding area 
makes this arrangement possible. 
This high thermal efficiency is in- 
dicated by the fact that the high 
temperature section of the machine 
is mounted directly on a hardwood 
floor. 
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TYPE-BAR 
OUT OF SALT> 


The parts treated are type bars 
for IBM electric typewriters. The 
type face is subsequently soldered 
to this type bar, thereby forming 
the lever which actually strikes the 
ribbon, and produces the impres- 
sion on the paper. 

The high-operating speed of elec- 
tric typewriter type bars requires 
a hard, tough structure and a flat 
shank. These requirements are em- 
bodied in the specification of hard- 
ness Rc42-44, shank flat +.001 in. 

The type bar is about 456 in. 
long, 9/32 in. wide, and 0.040 in. 
thick, stamped from AISI 1040 
steel and bent at one end. Since 
all the type bars in a typewriter 
form a segment of a circle when 
at rest, but each must strike the 
paper in a vertical position, the 
bar is press-formed to a different 
angle for each character. At least 
42 such shapes are required for 
each IBM electric typewriter. 


Required hardness and _ flatness 
are developed by heating the parts 
for hardening, and quenching them 
in an elevated temperature bath, 
resulting in the isothermal trans- 
formation which is known as aus- 
tempering. 

When IBM moved its typewriter 
manufacturing operation to a new 
plant near Kingston, the company 
determined to increase efficiency 
by automating processes wherever 
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Heat-processing cycle, shown in time-temperature curve, evolved from pilot runs in vendor's 


laboratory. 
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practical. Type-bar austempering 
was one of the processes selected 
for increased mechanization. 


In developing the new equip- 
ment, production engineering and 
process development engineers criti- 
cally examined the austempering 
process. They determined that a 
fixed time of treatment was _ re- 
quired only in the isothermal quench 
and that the initial heating and sub- 
sequent cleaning operations could 
be shortened without adversely af- 
fecting the quality of the workpiece. 
It was therefore decided that the 
type bar should be initially raised 
above the austenitizing temperature 
by passage through a furnace op- 
erating at a high temperature gradi- 
ent, quenched by quick, direct 
transfer—without coming into con- 
tact with room air—into a con- 
veyorized salt bath maintained at 
the proper temperature, and then 
washed to remove the salt. Bars 
were to be delivered completely 
treated, clean, dry, and at room 
temperature. 


Pilot Run 

The process was resolved into a 
basic time-temperature cycle in the 
vendor’s laboratory using a simpli- 
fied furnace, and carefully checked 
by a pilot run of several thousand 
bars. 

The time-temperature curve de- 
veloped as a result of the labora- 
tory investigation was then used to 
produce an integrated equipment 
design. 

This principle of furnace con- 
struction and operation, known as 
Gradiation, offers several operating 
advantages. Three factors in com- 
bination protect the surface of the 
workpiece: (1) controlled combus- 
tion of a rich gas-air mixture to 
produce a slightly reducing atmos- 
phere, (2) tight furnace construc- 
tion plus positive furnace pressure 
to prevent infiltration of excess air, 
and (3) total time of workpiece ex- 
posure to the heat measured in 
seconds. Fast start-up permits shut- 
ting down the furnace over holi- 
days, while low fuel consumption 

(Continued on page 46) 
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Highway Guard Rail Brackets 
Formed Red-Hot with Cromo-W 


ing dies, bolt-gripper and bolt-header 


The product is a steel offset bracket, '4 in. 
thick. It’s used for fastening wire rope 
to highway guard rail posts. The bracket 
is formed red-hot, with a two-stage die of 
Bethlehem Cromo-W tool stecl. Between 
90,000 and 100,000 pieces are produced 


before redressing becomes necessary. 


Cromo-W has a 5 pet chromium con- 
tent and is one of our most popular gen- 
eral-purpose tool steels for a variety of 
hot-work applications. It offers good red- 
hardness and high shock-resistance. It 
also has good resistance to heat checking 
when cooled drastically during high- 
temperature operations, and is easy to 
machine and heat-treat. 

Cromo-W is an ideal grade of tool 


steel for such diversified uses as die cast- 
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dies, trimmer dies, punches, and hot shear 
blades. In fact, it’s a grade you can count 
on for long service in virtually any manu- 
facturing operation involving severe 
shock and temperature change. 
Typieal Analysis 
Tungsten 1.55 
Molybdenum 1.65 
Chromium 5.15 


Carbon 0.35 
Silicon 1.05 


In addition to Cromo-W, Bethlehem 
offers Cromo-WV and Cromo-High V 
for die casting and extrusion work. See 
your Bethlehem tool steel distributor for 
full details on these fine hot-work grades. 


General view of the forming operation. Cromo-W is 
ideal for this hot-work application because of its 
good red-hardness and high shock-resistance. 


pETHI CHEN 
STFEL 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 
Machining is a 
Tearing Operation 


Close examination of the surface of a 
machined part, or chips machined from 
it, indicates the presence of countless mi- 
nute tears. Generally, the tears can be 
seen most readily on parts machined at 
low speeds, with heavy feed and depth 
of cut. Llowever, they are also present in 
all machined surfaces, even though not 
readily visible. The depth of surface 
tears on smooth machined tools and dies 
may be approximately one thousandth 
of an inch, or less. For this reason, the 
presence of the tears and their possible 
effects are often overlooked, 

Most treated after 
machining. Then they are ground all 


tools are heat 


over to produce the exact dimensions, 
and to remove scale or decarburization 
resulting from the hardening operation. 
This procedure automatically 
tears in the surface previously produced 


removes 


during machining. Llowever, many tools 
are ground only on certain portions, with 
the balance of the tool surfaces contain- 
ing the remains of the machining tears, 
plus heat treatment scale and decarburi- 
zation, This condition oceurs often when 
you grind only the actual working sur- 
faces which make contact with the parts. 
Tools produced by this method are more 
susceptible to failure in service because 
of stress concentration produced by the 
sharp change of section in the tears. This 
is particularly true of tools subjected to 
a large number of stress cycles in service, 
such as pneumatic tools. 

Grinding all previously machined 
surfaces of tools after hardening is an 
operation which helps improve produe- 
tion from the tools. Grinding before 
hardening will also be effective, should 
grinding after hardening be inconvenient. 





M.T.1. ACTIVITIES 
(Continued from page 20) 


improve the industry they repre- 
sent, and thus to serve the public. 


MTI-ASM iitAT TREATING 
SESSION 

Members of the Metal Treating 
Institute are participating for the 
first time this year in a jointly spon- 
sored technical session as part of 
the 40th National Metal Exposition 
and Conere:s being held in Cleve- 
land, Ohio, du.ing the week of Oc- 
tober 27-31. 

The technical session on_ the 
morning of Thursday, October 30, 
in the Hotel Cleveland, will be de- 
voted to the subject of “Heat Treat- 
ing” and members of the MTI are 
scheduled to present the following 
papers: 

“Limiting the Distortion of High 
Strength Steels with Simple Tem- 
pering Fixtures” . . . by Fred Hein- 
zelman, Jr., Fred Heinzelman & 
Sons, New York City. 


DFC 


CAR BOTTOM 


FURNACES ARE 


ENGINEERED 
FOR BETTER 
SERVICE 


External Tube-Type Flues: 
i e Positive Furnace Pressure 
e Reduced Maintenance Cost 
e Greater Efficiency 
Chain & Sprocket or 
Rack & Pinion Car Mover 


Zoned Heat Chamber 
Gas, Oil or Dual-Fuel 


“The Heat Treatment of Metals 
in a Vacuum”... by R. C. Gross, 
Kinetics Corporation, Hingham, 
Mass. 

“Expected Variation in Harden- 
ability of AISI-4142 Steel”... by 
Charles F. Lewis, Cook Heat Treat- 
ing Co. of Texas, Houston. 

“Mysterious Failures in 
Treating and Their Solution” 
by Horace C. Knerr, Metlab Com- 
pany, Philadelphia, Pa. 

Chairman of the session will be 
Mike Soviack, of Commercial Steel 
Treating Corp., Detroit, Mich. 


Heat 





REMEMBER!! 


Annual Meeting 


Metal Treating Institute 


Hote! Cleveland 


October 30 — November 1 





Ask your | Foundry Supplier about DFC Non-Ferrous 
Cr 








Temperature Range 400 to 
2,000 F. if Desired 


Designed for All Foundry 
Heat Treatments: 
Ductile Iron, Steel Castings, 
etc. 


> Temperature Control 


Utilizing Engineered Refractory 
Applications 





Melting F fur 


3033 BLAKE STREET 
DENVER . SAULT 





THE DENVER FIRE CLAY COMPANY 
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ABSTRACTS 
(Continued from page 44) 


in combination with 20-min recov- 
ery time makes idling of the furnace, 
as through the midnight shift, an 
economical procedure. 

The salt quench furnace, into 
which the type bar is dropped after 
reaching 1550 F, is the largest com- 
ponent of the austempering line. 

The salt quench bath is con- 
tained in a welded steel pot set into 
a specially-designed furnace. The 
salt pot is comptetely enclosed to 
prevent dangerous splash of hot 
salt, and to minimize heat loss. 
Heat is supplied by two rows of 
Duradiant burners firing at close 
range, one row on either side of the 
pot. Twin, propeller-type agitators 
provide temperature uniformity 
within 2 F throughout the salt bath. 
Salt temperature is automatically- 
controlled by regulation of the fuel 
mixture pressure in the burner man- 
ifolds. 

The type bar is held in the salt 
bath for 15 min., spending about 
10 additional minutes on the salt 
quench conveyor. It then falls 
through a recirculating water spray 
to clean off the dried salt, and is 
carried up a belt-type conveyor and 
deposited into a dryer. 

The dryer employs circulating 
warm air to remove the moisture 
from the type bars; the air being 
heated by a spark-ignited direct- 
flame gas burner. The dryer, un- 
usually compact for this operation, 
measures only 56 in. high by less 
than 55 in. long. The type bars are 
delivered clean, dry, flat and uni- 
fo:mly hardened and toughened. 

Once the furnace is lighted and 
at temperature, except for loading 
the type bars, the operation is fully 
automatic. Fuel gas is mixed with 
air in controlled proportions by a 
combustion controller. This device 
incorporates a sleeve-type mixing 
valve which holds the preset fuel to 
air ratio despite large variations in 
demand. An __ integrally-mounted 
compressor pressurizes the fuel 
mixture for delivery to the burners. 

Handling is completely automatic 
after manual loading of the type 
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bars onto the support fixture of the 
high heat conveyor. This conveyor 
is a horizontal pinwheel equipped 
with heat resistant chrome nickel 
alloy fixtures. One type bar is 
loaded in the vertical position at the 
extreme end of each radial pin and 
is carried from the loading area into 
the high temperature furnace. 

This furnace is shaped to con- 
form to an arc of the circle through 
which the type bars travel. Each 
type bar is heated to 1550 F in 
25 sec., then is released from the 
fixture to drop through a tube from 
the floor of the furnace into the salt 
bath. 

The high temperature furnace is 
fired by Duradiant burners set in 
the outer refractory wall. Each 
burner consists of a ceramic cup 
in which a controlled mixture of 
natural gas and air is burned. The 
flame wipes the cup, bringing it to 
incandescence, resulting in high in- 
tensity radiation of thermal energy 
to the workpiece. Combustion is 
virtually completed within the cup, 


preventing flame impingement on 
the workpiece although the burners 
fire directly at the type bars at a 
distance of only four inches. Burn- 
ers are placed in horizontal rows in 
a pattern engineered to produce a 


uniform temperature throughout 
the type bar by the time it is re- 
leased for quenching. 

Close to the heat-processing ma- 
chine is a motor and temperature 
control center. A thermocouple in 
the high-temperature furnace cham- 
ber controls the initial heating. A 
recording controller supplies a sig- 
nal to a motorized valve modulat- 
ing the gas-air input rate to the 
burners. A similar recording con- 
troller indicator, serviced by a sub- 
merged thermocouple, controls the 
temperature of the salt quench. As 
an additional safety feature, another 
indicating controller is operated 
from a separate thermocouple in 
the salt quench furnace to prevent 
overheating under unusual or ab- 
normal conditions. The tempera- 
ture-contrcl system is completed 
by an indicating controller which 
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regulates the temperature of the 
circulating air in the dryer. 

Salt bath burners and dryer 
burner are spark-ignited from the 
control panel through an automatic 
purge cycle control, which elimi- 
nates the hazard of possible flam- 
mable vapor accumulation. All the 
motors in the heat-processing sys- 
tem are started and stopped from a 
cluster of push buttons close to the 
temperature controls, with pilot- 
light indicators to monitor opera- 
tion. 








The motors include the combus- 
tion controller, two water pumps, 
the furnace, salt, wash and dryer 
conveyors, the salt mixers, and the 
dryer blower. 

The type bars as received reveal 
under the microscope a thoroughly 
spheriodized structure. After treat- 
ment, micro examination ieveals a 
tough, fine-grained Bainite  struc- 
ture, © @ @ 


Source: Selas Corporation of America 
reprint from “PRODUCTION” 


magazine 





FABRICATED HEAT 
TREATING ACCESSORIES 


that meet your specific demands... 


Processing metals in high tem- 
perature atmospheres involve 
accessory equipment problems 
where engineering skill, proper 
alloy analysis, broad experience, 
and quality fabrication are of 
major importance. Our back- 
ground of twenty-five years expe- 
rience in the design and produc- 
tion of heatand corrosion-resistant 
fabrications for use in all processes 
of metal treating assures you of 
sound judgment and fineness in 


These heat treat accessories showonly § 
a few examples of our engineered 
equipment produced for high temper- 
ature service. They point out the 
technical skill, craftsmanship, and 
quality available to you in our fabrica- 
tion of job-proven alloy products. 


every detail, whether new design 
is required or fabrication only is 


needed. 


We provide complete facilities for 
the production of quality heat 
treating accessories from your 
design; redesign your present 
equipment or submit designs for 
your requirement. We invite your 
inquiries for heat and corrosion 
equipment made from rolled mate- 
rial or in combination with alloy 
castings of like analysis. 


ALLOY STEEL Fabrication Division 


ALUMINUM & ARCHITECTURAL METALS COMPANY 
1974 Franklin Street - Detroit 7, Michigan » Phone: LOrain 7-6880 
DESIGNERS AND PRODUCERS OF ALLOY STEEL AND NON-FERROUS METAL FABRICATIONS 





(Above) This unretouched photograph indicates the cleanli- 
ness of rear axle differential pinions when Voluta Oil is used. 
(Right) Differential spider, two-speed helical pinion and 
spring wear plates were all quenched with Shell Voluta Oil. 
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Here’s a stable, high-speed quenching oil 
that minimizes work distortion 


There has long been an urgent need for a uni- 
formly stable quenching oil that would perform 
satisfactorily with minimum distortion of the 
workpiece. During the quenching operation, 
fluid deterioration can occur, causing sludge and 
acid formations which in turn result in non-uni- 
form physical characteristics of quenched parts. 


An efficient and timely answer to this industry 
problem is found in Shell Voluta Oils. They 
satisfy the two basic requirements of a high- 
quality quenching oil: 1) They remain stable at 
temperatures much higher than heretofore al- 
lowable, with no appreciable sludge formation. 
2) They permit safe, rapid quenching of parts 
which have a tendency to distort. This is in 
part due to the higher permissible fluid temper- 
atures, and also to the greatly enhanced wetting 
qualities of Voluta* Oils. 


There are many applications that clearly 
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demonstrate the efficiency and versatility of 
Voluta Oils. 


One example relates to a leading producer of 
several thousand varieties of axle parts. With 
conventional. quench oils, rejects were high due 
to unfavorable stress concentration and subse- 
quent cracking. After changing to Voluta Oil, 
maximum uniformity was achieved because of 
Voluta’s superior wetting-out properties and 
stable cooling rate. For heat-treating purposes, 
Voluta Oils proved stable at temperatures from 
130° to 200° F. They also provided greater sur- 
face hardness, depth of hardness and uniformity. 


A well-known manufacturer of automotive 
steering units was faced with a similar situation. 
Here the problem involved heat-treating low- 
carbon-steel parts as well as grey-iron castings. 
Although they were of widely varying materi- 
als, shapes and sizes, this company found that 
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Shaker hearth furnace automatically dumps parts into 
Shell Voluta Oil, then removes and drains them. 


Voluta Oil was far superior in all these ways: 
1) longer life; 2) clean, scale-free parts; 3) wider 
range of quench temperatures; 4) no rejects due 
to distortion; 5) no sludge formation. 


Still another case occurred during the manu- 
facture of many thousands of different shaped 
springs. This company wanted to insure max- 
imuin elasticity of their springs, and to achieve 
thi: a 100 per cent martensitic structure had to 
be inaintained. Tested in competition with sev- 
eral other quench oils, Shell Voluta Oil again 
proved superior because it resulted in the pro- 
duction of distortion-free springs, and allowed 
quicker drainage and minimum dragout loss. 


Another feature: Voluta affords substantial 
savings on a yearly basis. . . and it further proves 
its economy in reduction of rejected parts. 


Perhaps you have a similar quench problem 
. .. or any quench problem, for that matter. It 
would be to your advantage to call or write your 
nearest Shell Oil office. We’d be glad to have our 
representative discuss your particular quench 
problem and methods to help overcome it. 


*Registered Trademark 


Over 35,000 prints of production items like these 
(quenched in Voluta Oil) are kept on file by one lead- 
ing steel spring manufacturer. 


Parts are heat-treated and quenched in two-zone 
hardening furnace while Voluta Oil’s temperature is 
closely controlled. 


S 


x 
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Castings and low-carbon-steel parts for hydraulic 
steering units are all processed through the same 
heat-treating furnaces and quench tanks. 


SHELL OIL COMPANY 


50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 


SEPTEMBER-OCTOBER 1958 





NEWS TO HEAT TREATERS 
(Continued from page 42) 
SELECTIVE HARDENING 
AXLE SHAFTS 

A midwestern manufacturer has 
solved the problem of heat treating 
yoke-type axle shafts to selectively 
harden 3” of the yoke end. This 
Surface Combustion Standard Rated 
Lead Pot Furnace offers a mech- 
anized process at a telatively low 
investment. 


An automatic rotating mechan- 
ism holds the axle shafts so the yoke 


end is immersed to the desired 


depth in the lead pot. The axle 
shafts 
permit the operator to load and 


rotate counterclockwise to 


quench parts from the same station. 
Production rate is 120 pieces per 
hour with a heating time of 7.7 min- 
utes, 


For further information circle No, 15 





EXALENE GAS PRODUCERS 

New low-cost Exalene gas pro- 
ducers for use in the manufacture 
of rich or lean exothermic protec- 
tive gas atmospheres have been in- 
troduced by General Electric’s 
Industrial Heating Department. 

Fully portable to facilitate mov- 
ing and installation, the compactly 
designed units are partially filled 
with catalyst brick to help assure 
complete reactions. Low initial, op- 
erating and maintenance costs of 
the new gas atmosphere equipment 
make it ideal for producing rich and 
lean gas necessary in treating cer- 
tain metals, according to company 
engineers. Low thermal conduc- 
tivity of both gas mixtures mini- 
mize thermal losses from the easily 
operated and maintained furnaces. 
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Rich exothermic gas, used in pro- 
tective atmospheres for ferrous and 
non-ferrous metals, is moderately 
reducing to oxides of iron and cop- 
per at elevated temperatures, and 
excellent for bright annealing, nor- 
malizing, hardening, furnace braz- 


ing and sintering, the engineers said. 
The rich mixture normally pro- 
duces clean, bright work, but will 
decarbonize medium- and high-car- 
bon ferrous metals. 

Lean exothermic gas is normally 
used for bright annealing copper; 
annealing brass and bronze; silver 
brazing copper, brass or bronze; 
prevention of oxides in storage of 
paints and _ varnishes; bubbling 
batches of synthetic resins, var- 
nishes and bodying oils during 
cooking; and for protection against 
oxidation of fruit juices in cans. 
Other uses for the lean mixture are 
for fire prevention «nd extinguish- 
ing in the paint and varnish industry 
and for prevention of explosions in 
a variety of dusts or finely pow- 
dered materials in the drug, chem- 
ical and other industries. 

Exalene (exothermic) gas is pro- 
duced by reacting a hydrocarbon 
fuel gas (coke-oven, natural, pro- 
pane or butane gas) with air over 
a catalyst at high temperature. 
About 50 percent of the amount of 
air required for complete combus- 
tion gives lean Exalene gas. 

The gas producers consist of a 
self-heated reaction chamber par- 
tially filled with catalyst brick. The 
units operate at 1800 to 2400 F 
(982 to 1316 C). Accessories are 
provided for measuring, adjusting, 
controlling, and compressing the 
input air and gas mixture. Safety 
features for gas or power failure 
and flashbacks and a surface cooler 
with a water separator and trap to 
partially remove moisture from the 
Exalene gas are other features. 


For further information circle No, 16 


UNIT DRAWS AXLE FLANGES 
In order to prepare truck axle 
shaft flanges for machining and 
drilling after the shafts have been 
hardened, Gas Appliance Service, 
Inc., 1940 West Balmoral Avenue, 
Chicago 40, Illinois, designed and 
built a Four-Station, adjustable 
“Flame Draw” Unit for Interna- 
tional Harvester’s Ft. Wayne, Indi- 
ana, motor truck plant. 
The gas-fired unit heats the 
flanges of the previously hardened 
(Continued on page 52) 


METAL TREATING 








=u 


February—Bought lower grade Later—Discoloration of finished parts apparent, 
ammonia at a bargain price... rejects more frequent, pickling necessary... 


C) () 

Wateas! 
Still tater—Oil! Pressure regulators clogged, Too late—Shut down metal treating 
catalyst poisoned, incomplete dissociation... line for repairs... 


Be trouble-free—use only 
Armour's 99.98% pure ammonia 
in your metal treating operation! 


Such consistent purity, dependable delivery service from 
163 stock points and 8 bulk stations—and a technical service 
that’s second to none—make Armour your one best source 
for trouble-free ammonia. For further information and a copy 
of the informative Dissociated Ammonia booklet, write us 
on your company letterhead. 


ARMOUR AMMONIA DIVISION 
1353 West 31st Street « Chicago 9, Illinois 
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# 6) NEWS TO HEAT TREATERS 
€ FOR ALL '} (Continued from page 50) 
pieces to 1400°F. without allowing 
Om pith HEAT- DEPENDENT vi heat to creep into the shaft. Four 
OPERATIONS j 


“Zig Zag” rapid heating, internal 
combustion type burners, that com- 
bine high flame temperature with 
maximum heat output, are installed 
at each station. A Furkert Gas-Air 
Mixer supplies the accurately pre- 
mixed gas-air mixture at 32 oz. 
outlet pressure. 


Here’s a unique marking crayon that helps 
you determine and control working temper- 
atures from 113° to 2000° F. Available in 63 
different melt ratings, TEMPILSTIK® is ac- 


curate within 1% of its rated melting point. 


TEMPILSTIK° is also available in liquid and 
pellet form. Write for information and sample 
pellets, stating temperatures of interest. 


t 


WELDING SUPPLIES As the shaft is inserted at each 


PLATING MATERIALS 


ORGANIC COATINGS METAL & THERMIT station, it actuates an automatic 


CERAMIC MATERIALS timer, which causes the burners to 
saa eggs eee eee go on “high fire”; at the end of the 
METALS & ALLOYS @® GENERAL OFFICES: RAHWAY, NEW JERSEY ie . ° 
HEAVY MELTING SCRAP pre-set heating cycle, the timer 
— — throttles the burners and flashes a 
signal light. The shaft is then re- 
moved by the operator, and re- 
placed by another shaft. The heated 
shafts are allowed to cool in air. 
The new unit is said to be flexible 
in operation, will accommodate a 
wide range of shaft and flange dia- 
meters, as well as axle lengths, and 
will handle from 75 to 125 axle 
shafts per hour, depending on the 
shafts per hour. 
For further information circle No, 17 
AMMONIA CYLINDER PLANTS 
Three new anhydrous ammonia 
cylinder filling plants have been 
opened by the Ammonia Division 
of Armour and Company bringing 
alloys. Cctimatpe the total number of Armour Am- 
monia plants in the nation to four- 
without obligation. teen. The new plants are located in 
Los Angeles and Oakland, Califor- 
nia and East Liverpool, Ohio. 
The Los Angeles and East Liv- 
THE C. O. erpool operations will also include 
J E L L i F F bulk tank truck facilities. The Oak- 
land plant will be devoted exclus- 
MANUFACTURING CORP. ively to filling cylinders. 


Ask for Catalog D SOUTHPORT © CONNECTICUT For further information circle No. 18 
(Continued on page 55) 
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AT THE HOMESTEAD WORKS OF U. S. STEEL National Alloy 
Rollers carry USS “T-1" plate up to 45 feet long, 13 feet wide, and 
2 inches thick through heat treating furnace. 


AT LUKENS STEEL National Alloy Rollers have been in service 
more than 242 years where plate up to 172 inches wide and 
3 inches thick is heat treated. 


Establishing better properties in steel plate through 
heat treating has become a continuous, high output 
operation at leading steel producers. As the leading 
specialist in high temperature, high alloy castings, 
National Alloy, cooperating with Drever, engineered, 
centrifugally cast and produced some of the largest 
high alloy rollers now in use to handle plate up to 
3 inches thick and 172 inches wide. These rollers vary 


National Alloy Rollers provide long service on 
Drever continuous plate Heat Treating Lines 


in diameter from 8 to 14 inches and are 20 feet long. 

Meeting the ever-increasing demands of industry 
for high temperature, high volume equipment has 
given National Alloy unmatched experience in the 
development and manufacture of high alloy castings 
for maximum service. Consult National Alloy for a 
practical answer to your high temperature and high 
corrosion problems. 


BLAW-KNOX COMPANY 


National Alloy Division, Pittsburgh 38, Pennsylvania 
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Gentlemen: 

Will you please send us one (1) 
copy of the September-October, 
1957 issue of the “Metal Treat- 
ing” Magazine. We seem to have 
misplaced our copy of this Maga- 
zine and are in dire need of same. 

We are planning to use the ar- 


ticle on heat treating of aluminum 
for a training program of our shop 
personnel. 


R. A. Matuszeski, Supervisor 
Development & Test Laboratory 
Nuclear Energy Products Div. 
ACF Industries, Inc. 
Albuquerque, New Mexico 


><) 
Dear Editor: 

After reading Mr. Haig Solaki- 
an’s articles on “Salt Baths and Salt 
Bath Furnaces”, the writer is won- 
dering if you could be so kind as 
to send a copy of the January- 
February and March-April issues 
to Mr. A. Bakewell, Technical Di- 
rector; Qualcut Tools Limited; 
Workshop Road; Attercliffe; Shef- 


nOLOCK 


FABRICATED 


an, ALLOYS 


Patented Rolock design has changed 


(U.S. Pat. No, 2807454, Sept. 24, 1957) 


the whole picture of furnace tray performance 


Travels easily and smoothly over hearth, with bottom bars acting as sleds. 
When used two-high, stacking bars provide adequate support and also 


prevent side-slide. 


Live-load to basket weight ratio often better than 10 to 1. 
All-inconel construction with Rolock-quality precision pressure welding. 
Longer furnace hour expectancy than any other known tray design. 


© Lowest cost per hour of use. 


Why not enjoy this superior performance in Ipsen, Lindberg, Eclipse and other 
furnaces with this type of hearth? Place your next order for trays with Rolock. 
Also send for catalog of other heat treating equipment. 
SALES AND SERVICE REPRESENTATIVES FROM COAST TO COAST 
ROLOCK INC., 1232 KINGS HIGHWAY, FAIRFIELD, CONN. 


JOB-ENGINEERED for better work femeemmmmen 


Easier Operation, Lower Cost 


field, 9, England. I am sure that he 
and perhaps other members of this 
high speed drill manufacturing firm 
will find these two articles on Salt 
Bath Heat Treating of much inter- 
est, and quite possibly if you can 
send them complete copies of your 
magazine, some business may re- 
sult to one or more of your adver- 
tisers. 

Would send them our own copies 
of your fine publication, but we 
value them too highly to part with 
any copies. 

James H. Griffin 


Distributor of Tools 
Akron, Ohio 


Gx) 


We have recently received two 
back issues of “Metal Treating” per 
request of our Mr. R. Lobsiger. In 
going through these issues we have 
found some very interesting ar- 
ticles but we have not been able to 
find the price of a subscription to 
same. We would appreciate your 
furnishing the necessary information 
so that we may subscribe to this 
very interesting and helpful maga- 
zine. 

Yours very truly, 
N. G. Gruse, Purchasing Agent, 


Phillips Drill Company 
Michigan City, Ind. 
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Dear Editor: 

In my opinion you are perform- 
ing a very worthwhile service by 
publishing your “Metal Treating” 
magazine. The main articles are 
well written and present valuable 
information for the engineer con- 
cerned with metallic parts produc- 
tion. 

1 am a planning engineer with 
the Western Electric Company and 
would like my name added to your 
mailing list. 

Sherman H. Kaufman 
Planning Engineer 


Western Electric Co. 
Winston-Salem, N. C. 


Lax] 
—— 


Gentlemen: 

Kindly send us information as 
to how we may obtain a subscrip- 
tion to your magazine entitled 
“Metal Treating”. We would also 
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like to know the cost per year for 
the magazine. 
Thank you. 


C. H. Palmer 

Chief Metallurgist 

Diesel Equipment Division 
General Motors Corporation 
Grand Rapids, Mich, 


eS 
Gentlemen: 

I would greatly appreciate hav- 
ing my name placed on your mail- 
ing list for receipt of your magazine 
“Metal Treating.” 

B. S. T. Friis 
Metallurgist 
National Pneumatic Co., Inc. 


And Holtzer-Cabot Divisions 
Boston, Mass. 


Cx) 
Gentlemen: 

We have recently completed a 
survey of the periodicals which we 
feel would make a contribution to 
our research and development pro- 
grams. “Metal Treating?’ would 
make definite contributions to these 
programs. 

We would greatly appreciate be- 
ing placed on your mailing lists to 
receive future issues of this period- 
ical and, if possible, back issues 
from January 1, 1958 to the present. 


A. R. Weldon 

Assistant to the General Manager 
Florida Research and 
Development Center 

Pratt & Whitney Aircraft 
United, Florida 


oS) 
Dear Sir: 

I am teaching an Industrial Arts 
General Metals program in the 
Princess Anne High School. Metal 
forming is one of my instructional 
areas, and I would like to receive 
your publication “Metal Treating” 
as a source of material for the ma- 
terial presented in the course. 


Parker R. Johnson, Jr. 
Lynnhaven, Va. 


bs) 
Gentlemen: 

I had the opportunity to study 
an issue of your publication “Metal 
Treating,” and I would greatly ap- 
preciate your placing my name on 
your mailing list. 


Emmons Robinson 

Heat Treat Foreman 
Fellows Gear Shaper Co. 
Springfield, Vt. 
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NEWS TO HEAT TREATERS 
(Continued from page 52) 
RECIRCULATING FURNACES 

A tested standard line of 1000° F. 
recirculating furnaces has been an- 
nounced by the Grieve-Hendry Co., 
Chicago, Ill. These units were de- 
signed specifically for Solution Heat 
Treating and similar processes. 
With Potentiometer-type tempera- 
ture controller they meet Mil Specs. 
Standard models are available for 
either electric or gas heat. Oil-fired 
units are supplied on special order, 
as are 1250°F. units. 

The model shown is a Gas-Fired 
Furnace. Work chamber dimensions 
are 38” wide x 20” deep x 26” 
high. Over-all dimensions are 56” 


wide x 32” deep x 63” high. A 
150,000 BTU gas burner is in- 
stalled. 


For further information circle No. 19 


Continwoud cIRC-AIR 
TOHMPOMMG nx + *. 


Industrial’s “‘Circ-Air’”’ tempering 
furnace is the most efficient heating 
machine ever designed. 
The turbulent recirculation of hot 
gases through and around the work 
insures maximum and uniform heat 
transfer. Proper channeling of the hot 
gases to the work prevents wasteful 
dissipation of heat; and puts heat 
where it is needed — on the work. 
A “Cire-Air” processing 2000 Ibs. per 
hour at 1300° F., holding +5° F., 
forces 14,500 C. F. M. of hot gases through the work. “Circ-Air” 
heating is recirculation at its best, 
The continuous “Circ-Air” is suitable for heating steel, brass, alumi- 
num and cast iron at temperatures up to 1450° F. 


























WHY THE CIRC-AIR IS THE BEST TEMPERING FURNACE! 

The work is carried on a continuous conveyor. Loading can vary; 4” 
bolts are densely loaded up to 3” deep. Less dense loading may be 
20” deep. A 3’ x 21’ “Circ-Air” tempers over 2000 Ibs. per hour. Hot 
gases from the combustion chamber “C” and recirculated gases return- 
ing from the work chamber mix in the fan area “F.” Entering the 
heating area through “T” at control temperature, balanced heat is 
directed to the charge and discharge ends, and is returned to the 
mixing chamber. The continuous V construction of the metal liner 
forces the hot gases up and down through the load at high velocity. 
The hot gases in the heating zone flow counter to the work. Heat 
transfer is rapid. Equilibrium is reached at point “E”, and +5° F. 
is held the length of the holding zone. Heating is without tempera- 
ture head. 

“Cire-Air” furnaces have been built in widths up to 108 inches, in 
lengths up to 165 feet, for temperatures from 250 to 1450° F., and 
capacities from 200 to 16,000 Ibs. per hour. Send for Bulletin 13-A 


1! INDUSTRIAL. 


HEATING EQUIPMENT Co. 
CIRC-AIR —-«-3570 FREMONT PLACE, DETROIT 7, MICHIGAN © WALNUT 3-7000 


Visit our Booth +1035 at the Metal Show in Cleveland 























The 
Metal Treating Institute 


A» 


—S 


Annual 


Achievement Award 





The award is made at the discretion of 
a Committee appointed to select the 
Best Article appearing in METAL 
TREATING magazine or Lecture pre- 


sented at any meeting of the Institute. 


This year’s award shall be presented 
at the 1958 Annual Meeting of the 
Institute, and all Articles appearing in 
any issue of METAL TREATING from 
September-October 1957 to July-Au- 
gust 1958 or any Lectures presented 
at the 1957 Annual and 1958 Spring 


Meetings are eligible for consideration. 


AWARD COMMITTEE— 


K. U. Jenks, President, Metal Treating Institute 
H. C. Knerr, Chairman, Publication Committee 
L. G. Field, Fred Heinzelman, Jr., N. R. Hodgson, 
Michael Kober, C. R. Weir 
Members, Publication Committee 


C. E. Herington, Editor, METAL TREATING 














HEAT TREATING HINTS 

(Continued from page 30) 

hemispheres with a new-type hot-spinning machine, 
which moves a special hydraulic yoke up and down on 
the axis of a great circle and exerts up to 12 tons of 
controlled pressure in forming precision parts with 
varying thicknesses and diameters. Appropriate tools 
are added to the spinning machine to scarf or contour 
the edges of formed hemispheres so that they can be 
welded. 

Welding consists of mating pairs of hemispheres in 
a chamber with inert atmosphere and semi-automatic 
heliare facilities. Purpose of this is to prevent oxida- 
tion, avoid the inconsistencies of hand welding, and 
yet allow variations in operating conditions which are 
conducive to best results. (See Fig. 1). 

After being welded, each pressure vessel is annealed, 
quenched and aged in a custom-built electric furnace 
which has a 42”-diameter, 42”-deep work area and ac- 
cessories which allow the protection of titanium with 
inert gases. 


Fig. 2—Titanium pressure vessel is mounted on horizontal axle-type 
fixture in custom-built electric heat treat furnace. 

Because it can maintain temperatures up to 1750 
F, +25° F., the latter furnace can produce all of the 
conditions that are theoretically necessary to obtain 
150,000 to 190,000 p.s.i. ultimate strength and 130,- 
000 to 180,000 p.s.i. yield strength in 6A1-4V mate- 
rials. However, Titanium Fabricators are currently 
using soaking temperatures of 1500° to 1700° F. for 
periods ranging from 30 minutes to | hour. 

During each heat treatment, a pressure vessel is 
mounted on a horizontal axle-type fixture as indicated 
in Fig. 2. This prevents distortion by allowing uniform 
thermal expansion. 

Following the treatment, distortion is minimized by 
using sprayed water to quench the titanium component. 
This of course prevents non-uniform contraction by 
simultaneously reducing temperatures in all heated 
areas. 

Aging of the pressure vessels is accomplished by 
holding temperatures of 800° to 1000° F. for 4 to 10 
hours. ¢ @ ® 
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APPRENTICE CORNER 


(Continued from page 18) 


and attacking the surface to a con- 
siderable depth. Some of the more 
highly alloyed tool steels require a 
higher acid concentration than do 
the plain carbon or low alloy varie- 
ties for the same effect. The proper 
conditions for a given steel can 
best be found by trial. 

Although cracks in hardened 
steel can be detected by etching, 
the magnetic particle method is to 
be preferred since it is much more 
reliable, especially if Magnaflux 
equipment is used; moreover, it is 
completely nondestructive. Etching 
as a method of crack detection is 
a rather poor substitute for mag- 
netic particle inspection but is ex- 
tremely useful for indicating the 
presence of burn. 

Hot hydrochloric acid has been 
used in the past for detecting cracks 
in ground surfaces of hardened 
steel, but this acid, as well as hot 
or cold sulphuric acid, should not 
be used for this purpose because 
the results may be ambiguous and 
easily misinterpreted. The trouble 
with these acids is that they not 
only widen cracks already present 
in a ground surface of hardened 
steel, and thus make them readily 
visible, but they are also capable 
of creating entirely new cracks if 
the surface is highly stressed in 
tension. These newly formed 
cracks are called etch cracks. 

Hydrochloric and sulphuric acids 
should be reserved for the detec- 
tion of high stresses by means of 
etch cracks, and should not be used 
for the detection of cracks that are 
already present. If cracks have to 
be detected by etching because the 
magnetic particle method is not 
available, then one of the nitric 
acid etchants discussed above 
should be employed, for these can- 
not cause etch cracks to form. The 
proper use of hydrochloric and sul- 
phuric acids will be taken up in the 
section on the detection of 
stresses. © © © 

(To be continued) 
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Byron Jackson Division, Borg-Warner Corporation, 
hardens and tempers high-strength components for 
oil well tools in this Hevi-Duty box furnace 


Steel parts processed by Byron Jackson, Los Angeles, face un- 
usually tough tests. They are used in oil well tools where every 
additional foot of depth adds still further to the weight, strain 
and torsional stress. In one instance, this equipment drilled to a 
depth of 23,000 feet — the greatest depth ever attained to date. 


Byron Jackson found that components both hardened and drawn 
in the Hevi-Duty Multi-Range furnace provided maximum high 
strength characteristics. The wide temperature range combined 
with precise, uniform control make this furnace ideal for both 
operations. 


Write for Bulletin 341 for complete information on Hevi-Duty 
Multi-Range Box Furnaces. 


®@ Heat Processing Furnaces 


HEVI-DUTY 


ELECTRIC ©O- 


Milwaukee 1, Wisconsin 


@ Dry Type Transformers 


@ Constant Current Regulators 





VACUUM HEAT TREATING 


(Continued from page 6) 


strength of only 2000 to 3000 psi at a temperature of 
1800 to 2000°F. 

The pumping system itself can best be designed with 
the aid of equipment manufacturers. For large instal- 
lations, it has been our experience that automatic tem- 
perature control for the diffusion pump is essential. 
Although there are some differences in terminology 
used by the equipment manufacturers, diffusion pump 
ratings are almost always based on the volume of air 
handled at an arbitrary pressure. Such ratings are diffi- 
cult to interpret. For example, a booster-type diffusion 
pump may have a pumping rate of 5000 cfm at 5 
microns pressure, and this sounds like a large capacity. 
However, remember that this is only .03 cfm at atmos- 
pheric pressure. In considering the amount of gas con- 
tained in some metals, such a pump might be entirely 
too small. If you want to use your vacuum furnace for 
degassing, you want to remember that the air rating 
is much greater than the hydrogen rating as illustrated 
by Figure 3. 


Type HVW. Blankglinonioge mit eintohrdaren Retortenwagen 
fur Robre und Stongen. Tagesieistung 3- S Tannen, geringer 
Leerwert, Giihldinge 6000 8000 mm 





Fig. 5—Vacuum-Heraus (Germany) Vacuum Furnace, 1938. 


The selection of vacuum gauges should be based on 
the applications intended, since these will measure the 
effectiveness of the pumping system. Thermocouple 
and alphatron-type gauges are frequently used because 
several gauges can be connected to a single instrument, 
and because they can be used with a recording instru- 
ment. By comparison with McLeod-type mercury 
gauges, they usually read high, but are adequate to 
indicate uniformity between various furnace cycles. 

We consider that the reactive metals, titanium, zir- 
conium and many others, should not be heat treated 
in any reactive atmosphere where the section thickness 
is approximately one-eighth inch or less. For the an- 
nealing of such metals, Superior Tube Company in- 
stalled, in the Fall of 1953, a production size vacuum 
furnace shown in Figure 4 which accomodates a retort 
10-inches in diameter and 24-feet long, capable of 
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handling loads up to 1000 pounds. This furnace uti- 
lizes a 100 cfm mechanical pump and a six-inch 
booster-type diffusion pump. It regularly produces a 
vacuum on the order of .5 microns. In order to handle 
the volume of gas expected from large quantities of 
reactive metal tubing, the booster pump was selected 
in preference to the normal diffusion pump because of 
the very much larger pumping capacity. This booster- 
type pump has operated at pressures as high as 1000 
microns as compared to an upper limit of approximate- 
ly 200 microns for the usual oil diffusion pump. The 
resistance-type furnace shown here is divided into three 
zones, each with its own recording temperature con- 
troller. The retort can be pumped down to a few mi- 
crons pressure in fifteen to thirty minutes, which is 
about the time required for the booster pump oil to 
come up to temperature. By using the by-pass valves, 
the diffusion pump can be held under vacuum by means 
of a small holding pump and, when operated in this 
manner, the pump-down time can be reduced to as 
little as five or six minutes. 

Vacuum degassing of finished titanium alloy com- 
pressor blades has been accomplished satisfactorily 
in stainless steel fixtures. It is particularly important 
in designing furnace fixtures, that work be aligned so 
that there will be no baffle in a direct line with the 
pump. In this case, if the front blades were turned at 
right angles to the pump, the effectiveness in obtaining 
a bright anneal on the entire furnace load would be in 
jeopardy. In a bell or pit-type furnace, this should not 
be a severe problem. 

Figure 5 shows a multiple retort system built about 
1938 in Germany and used in regular production of 
wire and tubing ever since. This ‘nstallation was made 
because of the relatively high co i of hydrogen and the 
unavailability of ammonia. In c ther words, the instal- 
lation was dictated almost ent:rely by economic con- 
siderations rather than technical ones. 

Figure 6 shows an example of the small double re- 
tort furnace for heat treatment of precipitation hard- 
ening alloys. A large horizontal-type furnace built by 
Westinghouse for Mallory-Sharon Titanium Corpora- 
tion was pictured in Metal Treating for July-August, 
1957. That particular furnace is 15-feet long by 9-feet 
in diameter with a working zone of 4’ x 4’ x 12’. Ex- 
cellent temperature uniformity is obtained by four 
chromium-coated heating elements with reflecting 
shields located between the furnace walls and the heat- 
ing elements. A KS-2000 diffusion pump in connec- 
tion with the booster pump will evacuate the furnace to 
.1 micron pressure with an allowable leak rate of 10 
microns per hour. A holding rack for material to be 
vacuum annealed was designed to hold ten thousand 
pounds. Normally, a load is heated to temperature in 
six to eight hours, held two hours at less than 10 mi- 
crons, and cooled in six to eight hours by radiation and 
the introduction of argon. 

It is certainly possible to convert existing furnaces 
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by the installation of a vacuum retort and pumping sys- 
tem or as shown in Figure 7. This furnace at Superior 
Steel Corporation is a converted Lee Wilson with a 
work chamber 42-inches ID by 84-inches deep and 
rated at approximately 8000 pounds. 

Many people now have vacuum heat treating equip- 
ment; in some cases the heating elements being within 
the vacuum chamber while in others the heating fur- 
nace is external to the vacuum retort. In the latter case, 
cooling rates can be effectively increased by the use of 
air or water-cooled shells, while both types can be as- 
sisted during this cooling cycle by the use of helium or 
argon. There are now at least five furnaces which have 
a 10-inch diameter muffle of approximately 25-feet 
long; one of these was simply a type-304 pipe which 
was made into a vacuum retort and inserted into one 
of the ends of a car hearth furnace. This furnace is op- 
erating sastisfactorily and certainly illustrates a method 
of getting a vacuum retort into an existent furnace. 


Fig. 6—Double Retort Vacuum Furnace for Precipitation Heat Treating 
of Small Parts. 


While the furnace generally represents a major portion 
of the cost involved, one enterprising strip mill has 
evaluated the possibility of continuously vacuum an- 
nealing strip. While the method has been proved both in 
this country and in Europe, equipment costs are greatly 
increased because of the additional vacuum pumps 
and seals required. In previous years it was difficult 
to purchase a vacuum heat treating furnace since the 
vacuum equipment people were not familiar with fur- 
naces and furnace manufacturers were very uncertain 
about selling vacuum equipment. This stage has passed, 
and one can now find suppliers almost by the dozen. 
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CAN PROTECT HEAT TREATING EQUIPMENT 
FROM CORROSION & HEAT OXIDATION! 


The new, ALUMICOAT molten aluminum Process 
has been perfected to give steels added resis- 
tance to corrosion and heat oxidation where con- 
tinuous high temperatures are a problem. 


In the ALUMICOAT Process, heat treating fix- 
tures, trays, etc, are dipped in molten aluminum 
to produce a metallurgical iron-cluminum bond 
at the interface and a surface overlay of pure 
aluminum. At temperatures exceeding the melt- 
ing point of aluminum, the aluminum on the sur- 
face diffuses. This diffused coating, together with 
the iron-aluminum bond, provides a refractory 
material that gives steel] maximum protection 
against high temperature scaling. 


The ALUMICOAT Process can give you great- 
er economies through the use of lighter yet more 
rugged fixtures with a longer life through added 
resistance to corrosion and heat oxidation! 


Send for full details. Your inquiry is invited. 
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Applications 


The application of vacuum heat treatment to more 
common metals is perhaps less spectacular than the 
degassing of titanium alloys or the annealing of titani- 
um and zirconium, but has proven itself for its protec- 
tive feature. Other metals include stainless steels, 
nickel and non-nickel alloys for electronic use and a 
number of precipitation hardening alloys such as beryl- 
lium copper, “K” Monel, Ni-Span-C, Elinvar and 
17-7PH. The future will prove whether the demand 
for vacuum heat treating will grow along with the pro- 
duction of reactive metals and super alloys. Certainly 
the use of vacuum heat treating is a dependable way 
of retaining the effects of precipitation hardening ele- 
ments such as titanium, aluminum and beryllium which 
are essential in the super alloys. For the precipitation 
hardening alloys used in watch springs and instrument 
diaphragms, vacuum heat treating has already proved 
that it will retain the effects of these elements even in 
the thinnest sections. 





Fig. 7—Converted Bell-Type Furnace (Superior Steel Company). 


Conclusions 


The disadvantages of vacuum equipment in the heat 
treatment of metals are rather obvious ones, and it is 
not intended to indicate that vacuum heat treatment 
is a solution to every heat treating problem: 
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Vacuum techniques are generally applicable only 
in batch-type work, although it is worth noting 
that continuous vacuum furnaces are a possibility. 


Heat transfer rates in vacuum are slow, particu- 
larly below radiant temperatures. 


The rapid transfer of work as required in quench- 
ing is somewhat difficult and cumbersome, al- 
though it can be accomplished. 


There are still difficulties in the accurate meas- 
urement of degree of vacuum and one is apt to 
find that three different instruments give three dif- 
ferent readings on the same evacuated retort. 


In production practice, vacuum heat treating tech- 
niques have proved indispensable in handling reactive 
metals and, in addition, have shown advantages in the 
treatment of many of the common metals—even in- 
cluding high carbon and alloy steels and stainless steels 
as well as essentially all of the precipitation hardening 
alloys. In many instances, the use of vacuum is actually 
less complex and is cheaper than the protection offered 
by prepared atmospheres, which often introduce the 
danger of poisonous or explosive fumes. Vacuum heat 
treating has long since left the laboratory and gone out 
into the shop; it is now simply a matter of getting used 
to handling a new set of tools and using them to the 
best advantage. © @ © 
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INDUCTION HEATING 
(Continued from page 9) 


with the flange end of each of the six shafts accurately 
located a few thousandths of an inch from its inductor. 
The hardening operation starts with static heating of 
the fillet area. Then the quench is turned on through 
the inductor, and the six shafts are moved at a care- 
fully controlled feed rate down through the inductors 
for progressive hardening of their entire length. This 
operation is automatic with the exception of actual 
loading and unloading. Therefore, this cannot be called 
a fully automatic, unattended induction heating ma- 
chine; it is only semi-automatic. All it does is harden 





Fig. 3—Fixture for hardening large cast sprocket. 


three different part numbers at the same time, with two 
of them coming along at random, with the operator 
only loading and unloading. Obviously, the elaborate- 
ness of a fixture, and therefore its cost, are dependent 
upon the type of application and the peculiar require- 
ments of the customer’s manufacturing methods. 


Another factor to be considered in designing any 
induction heating fixture, whether automatic or not, is 
closely allied to the one of accuracy of part location; 
namely, the condition of the workpiece at the time it 
is to be processed. It is probably not finish machined. 
Usually there are further machining or grinding opera- 
tions to be performed. A good example of this is in 
Fig. 3. The workpiece illustrated is a sprocket for a 
piece of earth moving machinery. The object is to 
harden the valleys between the teeth, one at a time, 
with the spiral pancake type inductor illustrated. It is 
a characteristic of this type of inductor that it must be 
positioned accurately relative to the work. However, 
even in its completed form, the surface of this work- 
piece is still a rough casting. There is no reason for it 
to be otherwise (except, perhaps, to provide a locating 
means for induction hardening). So there was no satis- 
factory locating point to use except the surface to be 
heated itself. Here, again the result was a fixture which 
must be called semi-automatic, as there is an operator 
to load it and to push a button. Then the fixture moves 
a valley into position adjacent to the inductor, heats, 
quenches, moves the work back, indexes, and moves 
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the next valley into position. This continues until all 
the areas on the entire sprocket have been hardened. 
The method of indexing from one valley to another 
is suggested by the toothed wheel in the background. 
Lateral location is fixed by the limit switch arm which 
can be seen protruding through the center turn of the 
coil. In moving forward toward the coil, the work- 
piece strikes this arm, and is accurately stopped in the 
correct position relative to the inductor. In this case, 
then, the location of the workpiece relative to the in- 
ductor is actually measured from the very area being 
heated. 


Fig. 4 illustrates an outstanding contrast with Fig. 3 
from the standpoint of finish machining, and avail- 
ability of locating means for the induction hardening 
operation. This application is the internal surface 
hardening of the side walls and the annular shaped 
inside ends of trunnion cups such as are used in large 
quantities in conjunction with needle bearings and 
spiders for automotive universal joint assemblies. The 
parts are heated and quenched while still in an auto- 
matic lathe, and while they are still attached to the bar 
from which they were turned. Heating time is less than 
one second, and the hardness does not penetrate the 
relatively thin wall. Distortion is so low and the condi- 
tion of surface is so satisfactory after hardening, that 
no further operations are generally required. In some 
cases, the cutoff operation for severing the cup from 
its parent bar is going on simultaneously with the hard- 
ening. Admittedly, this is an ideal case for the induction 
heating fixture designer. 


In applications of heating for forging, such as illus- 
trated in Fig. 5, there is no question but that the parts 
are not finished—else why heat them? For jobs of this 
sort, through heating is usually desired, and slight vari- 
ations of workpiece diameter are not so serious as they 





Fig. 4—Induction heating applied to automatic machine tool. 


would be in a close-coupled heat treating job, where 
the hardened pattern must be held within close toler- 
ances. However, there still are some problems. It is 
unquestionably easier to handle and to push columns 
of slugs with cleanly cut sawed ends than parts which 
have been sheared and possibly bent. 
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Fig. 5—Completely automatic slug heater for forge heating. 


Closely related to the foregoing problems is how to 
hold the part in the first place;—that is, where to con- 
tact it with locators. Usually the most practical and 
reliable locating points are the ones from which the 
workpiece was held during the machining operation 
which created the area to be heated. It is evident that 
if the hardening fixture holds the workpiece from the 
same locating areas that were used during machining, 
there is a better chance of maintaining uniformity of 
positioning than if some other method of location is 
used which at first glance may seem simpler. Some- 
times there seems to be no other way than to locate a 
workpiece from the same area that is to be heated. One 
method of accomplishing this was shown in Fig. 3, 
where the workpiece was a casting. Another method 
is to establish the position of the workpiece by first 
forcing the surface against a stop and then locking the 
part in position on a mandrel, moving the stop out of 
the way, and then moving the workpiece and the man- 
drel into position relative to the inductor. This does 
not generally lead to the simplest imaginable fixture 
design. 


Another factor to be considered in production fix- 
tures is that induction heating coils have a tendency to 
heat any metal which happens to be close enough to 
them to be coupled magnetically. The optimum condi- 
tions for eddy current heating must be established 
between the workpiece and the inductor, while at the 
same time, just the opposite situation must exist 
between the fixture and the inductor. It is necessary 
to keep metal portions of the fixture out of range of 
the inductor, and sometimes it becomes necessary to 
break up, by means of insulating, closed electrical paths 
which would be tempting to induced currents. Some- 
times it is necessary to force-cool portions of the fixture 
to prevent them from overheating. However, it is far 
better and more economical to prevent them from ab- 
sorbing power in the first place. By the time it reaches 
the inductor, the cost of each kilowatt second has in- 
creased because of having passed through relatively 
expensive electrical equipment. It should not be wasted 
in unnecessary, or even harmful, heating of the sur- 
rounding structure. 


Fig. 6 shows an excellent example of successful 
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automatic fixturing. Several of the points made previ- 
ously are illustrated here. The application is to surface 
harden all the working areas on a camshaft automati- 
cally, leaving the in-between portions soft. Various 
schemes were considered during the preliminary plan- 
ning for the first such fixture which was built. The high 
production rate, and the large number of areas per 
shaft, eliminated the method of treating one area at a 
time. The cams are arranged in groups between bear- 
ings, and another possibility was to heat the several 
cams in each group simultaneously. However, this also 
entailed several handling operations per shaft, with the 
possible necessity of degreasing operations if the ma- 
terial were such as to require oil quench. Progressive 
hardening was proposed, but the cam noses protrude 
so much further than the heels that the feed rate and 
power had to be so low that the areas of the shaft which 
were to remain soft also came up to hardening tem- 
perature. The scheme which was adopted, and which 
is illustrated here, is basically quite simple. The incom- 
ing camshafts are shown in a sloping chute in the upper 
left part of the photograph. The particular shafts illus- 
trated here have been machined, but similar machines 
have been built for shafts which are as cast, with the 
only machining operation the drilling of center holes. 
The chute is curved because the shaft diameter is 
slightly larger at one end than the other, and they do 
not roll in a straight line. The bottom shaft in the 
chute is picked up by a vertically moving pair of vees 
which lower it into position between a pair of retract- 
able centers. 


Rafe haediant 3, 
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The illustration shows a camshaft in this position. 
The right hand center is on the end of a bar which ex- 
tends all the way through a group of one-turn induc- 
tors. The centers then close on the camshaft, and the 
carriage, which is somewhat more than twice the length 
of a camshaft, moves horizontally to the right until the 
camshaft is properly positioned in the inductor assem- 
bly. All areas are then heated at the same time. The 
heated shaft is then moved to the left by the carriage, 
the centers retract, depositing it on the vees, and it is 
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INDUCTION HEATING 
(Continued from page 63) 


quickly lowered into an agitated oil quench. The vees 
return to load another camshaft, and the process re- 
peats automatically with no operator. 

Several safeguards are built into this piece of equip- 
ment to prevent damage from malfunction or from 
improper workpieces. The feed chute has cleats which 
permit the shafts to be loaded only in the proper direc- 
tion. They are hidden in Fig. 6 because the chute is 
full of workpieces. As the camshaft enters the coil 
assembly, it passes through an opening between some 
insulated copper leaves which are connected to a 
ground detector. If the center hole in the shaft is not 
correctly drilled, or if for any other reason, the shaft 
contacts these leaves, the carriage immediately stops. 
This feature has paid for itself many times over in 
terms of inductors which have not been destroyed. 

The control of this machine is arranged so that no 
event can happen until the next preceding event has 
successfully taken place. If the control power or the 
hydraulic pressure should fail while the shaft is in the 
coil assembly, the centers do not retract, dropping the 
shaft onto the inductors. And just to make doubly sure, 
there is a ground detector which prevents any further 
automatic motions if anything is touching the inductor. 

There are many more fine examples of successful 
automatic fixtures and machines for induction heating 
processes. Unfortunately, lack of space does not per- 
mit illustrating them here. 

In conclusion, if an application meets certain re- 
quirements, induction heating is outstandingly suited 
to automatic fixturing. In any case, it pays to study the 
application thoroughly from all angles before—rather 
than after—building the equipment. * ¢ * 
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HARDENING RACEWAYS 
(Continued from page 3) 


Hamilton Standard’s Flamatic is capable of deliver- 
ing a controlled mix gas flow of from 750 to 9,000 
cubic feet an hour. The combustible gas used is pro- 
pane which is combined with oxygen to produce the 
necessary thermal energy. 

Parts other than propeller blade retentions have been 
processed in the flame machine, although the bulk of 
parts processed is blade retentions. Also, small parts 
of cylindrical shape even though they may not neces- 
sarily have a straight surface may be satisfactorily 
processed on the Flamatic. 

Small parts to be processed generally are supported 
horizontally between centers, one center of which is 
driven by a Thyraton-controlled motor. Rotational 
speed of this center during the processing may be in- 
finitely adjusted to from 30 to 300 rpm by simply ad- 
justing a dial on the control panel. Speed adjustment 
is necessary so that the surface speed of the part being 
hardened will not depart too far from the recommended 
surface speed of 100 feet per minute. 
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Fig. 4—Large propeller blade in position, ready for fame heating cof 
blade retentions. 


Control of the pre-determined heating cycle is ac- 
complished by the same means as for propeller blade 
retentions. Since small parts are allowed to drop freely 
into the oil quench, as contrasted with the suspended 
blade, it is obvious that some method must be pro- 
vided for removing the parts following the quench op- 
eration. This is done, for limited quantities of parts, 
by suspending a mesh-type bracket below the surface 
of the oil into which the parts may drop. The basket 
may then be removed on completion of the quenching 
operation. The hardening of large quantities of small 
parts which are not suspended in the quench oil is 
readily facilitated by using a conveyor belt system to 
remove the parts and deposit them in a container apart 
from the machine. 


SEPTEMBER-OCTOBER 1958 





Fig. 5—Blade in stress relief oven after hardening operation. Oxygen 
bottles at left are part of a manifolding required for supplying 
oxygen necessary for combustion. 

Case depth varies, depending on the function of the 
parts and the operating conditions. The case depth on 
blade retentions ranges from 0.150 inches below the 
bottom of the raceway for the small No. 2 shank 
blades to approximately 0.350 inches below the bot- 
tom of the raceway for the large No. 8 shank blades. 

The flames are directed only at the bottom of the 
raceway. The sides of the raceway are heated by con- 
duction, and by the effects of the so-called secondary 
flame envelope. (This is shown in Fig. 6 by the greater 
depth of pattern just below the bottom of the race- 
ways ). 


Fig. 6—Hardness pattern is revealed by light acid etching in this 
longitudinal section. 

The combination of accurately-located high temper- 
ature flames, precise control of surface temperature, 
and uniform quenching make possible a close control 
of the hardness pattern on the raceways. Hardness lev- 
els of the surface of the part being hardened depend 
on the carbon content of the steel used. The hardness 
of Hamilton Standard steel blade retentions, after hard- 
ening, falls within the range of 55-60 Rockwell 
‘<—. «e@@ 








MANUFACTURERS’ 
LITERATURE 





ELECTRIC HEATING ELEMENTS 

The Refractories Division of The 
Carborundum Co., has published a 
booklet entitled “Hot Tips” which 
describes typical applications for 
Globar® Delta silicon carbide elec- 
tric heating elements. 

Typical applications for the ele- 
ments include furnaces for heat 
treating, forging, sintering, brazing, 
annealing and others. 


For further information circle No, 20 


HARD COAT ALUMINUM 
ANODIZING 

An improved process for hard 
coat anodizing of aluminum is de- 
scribed in a bulletin released by the 
Accurate Anodizing Corporation, 
Chicago, Ill. 

Called the “Poracc” process, and 
covered by patents pending, it 
makes possible a more uniform alu- 
minum oxide coating and substan- 
tially greater thickness of _ this 
deposit, when desired. 

Because of these features, Ac- 
curate Anodizing Corp. states their 
hard coat anodizing imparts to cus- 
tomer’s products improved wear 
and abrasion resistance, protection 
from corrosion, and greater dielec- 
tric strength. 


For further information circle No, 21 


HEAT TREATING: SHOULD YOU 
DO IT YOURSELF? 

An 8-page, illustrated reprint of 
an article by this title which was 
first published in the magazine 
“Modern Machine Shop” is now 
available from the Metal Treating 
Institute. 

Several important factors which 
manufacturers should consider in 
deciding whether to do their own 
heat treating or sub-contract it are 
discussed. 


For further information circle No, 22 
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INSTANTANEOUS HEATING 

A technical bulletin published by 
The A. F. Holden Co., Detroit, 
Mich., describes their Luminous 
Wall firing system. It is said to be 
a method of uniformly applying 
instantaneous heat to a part to be 
heated because it is a positive source 
of radiation, transferring heat di- 
rectly to work being processed with 
negligible thermal storage in the 
furnace structure. 


For further information circle No, 23 


INDUCTION HEATING 

The third issue of the “High 
Frequency Heating Review,” pub- 
lished by Lepel High Frequency 
Laboratories, Inc., has now been 
published. 

The issue contaims stories oa ap- 
plications of high frequency induc- 
tion heating, especially an article 
on Temperature Control. The 12- 
page booklet is well illustrated with 
schematic drawings and_photo- 
graphs. 

For further information circle No, 24 


CONTROLLED QUENCHING 

Bell & Gossett Company, Morton 
Grove, Ill., have published an il- 
lustrated, 4-page booklet describing 
their equipment for controlled 
quenching where small pieces are 
heat treated. Schematic drawings, 
charts and diagrams are included. 


For further information circle No, 25 


TIME AT TEMPERATURE ALARM 

The Herscott Co., Inc., Rock- 
ford, Ill., has published a brochure 
with illustrations and wiring dia- 
grams for their new “Timalarm,” 
a compact signal timing device 
which sounds an alarm when the 
time period at the desired temper- 
ature has ended. 

It is used wherever time at tem- 
perature is important, such as in 


For your copy circle 
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heat treating, carburizing, temper- 
ing, cooling, or annealing processes. 


For further information circle No. 26 


ALLOY PROCESS EQUIPMENT 

The Alloy Steel Fabrication Divi- 
sion of Aluminum and Architec- 
tural Metals Company, Detroit, 
Michigan, has available, upon re- 
quest, a four-page-two-color folder 
on its job-proven fabricated car- 
burizing boxes, trays, fixtures, fans, 
baskets, retorts, hoods and muffles. 
Generously illustrated, this folder 
well illustrates the wide versatility 
of basic design, development, engi- 
neering, and fabrication technique, 
available in present-day heat and 
corrosion-resistant alloy process 
equipment. 


For further information circle No, 27 


DRUM CLEANING 

Fast, efficient removal of dirt, 
rust, paint and other foreign materi- 
als from drum exteriors, interiors 
and lids by Rotoblasting is de- 
scribed in a new four-page specifi- 
cation bulletin released by the 
Pangborn Corporation, Hagerstown, 
Md. 


For further information circle No. 28 


BOX FURNACES 

The Hevi-Duty Electric Co., Mil- 
waukee, Wisc., is offering a bulletin 
which gives complete information 
on their Multi-Range Box furnaces 
for hardening and tempering op- 
erations. 

It is maintained that the wide 
temperature range of these fur- 
naces together with precise control 
make these furnaces outstanding 
for achieving maximum high 
strength characteristics in _ steel 
parts that are heat treated in them. 


For further information circle No. 29 
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INERT GAS GENERATORS 

Two new bulletins on inert gas 
generators have been published by 
the C. M. Kemp Mfg. Co., Balti- 
more, Md. One gives technical and 
descriptive information on 500 and 
1,000 CFH panel enclosed inert 
gas producers, and the other gives 
data on a new line of purge pro- 
ducers, designed for use where 
inerts are needed for blanketing, 
purging, and protective purposes. 


For further information circle No, 30 


DISSOCIATED AMMONIA 


Armour Ammonia Division, Chi- 
cago, has published a booklet giv- 
ing full details concerning the 
availability of their dissociated am- 
monia from 163 stock points and 
8 bulk stations together with infor- 
mation concerning their technical 
services, 


For further information circle No. 31 


CLEANING OPERATIONS 


A bulletin which describes the 
Waukee® Washer which matches 
a carbonitrider or carburizer is 
published by the Waukee Engineer- 
ing Co., Milwaukee, Wisc. A_ hot 
detergent solution is — sprayed 
through the work basket and washes 
away oil and foreign matter from 
a dense charge. 


For further information circle No. 32 


HEAT TREATING EQUIPMENT 
PROTECTION 


Information is available from Ar- 
thur Tickle Engineering Works, 
Brooklyn, N. Y., concerning the 
use of a molten aluminum process 
on heat treating fixtures, trays, etc., 
to give them a longer life through 
added resistance to heat oxidation 
and corrosion. 


For further information circle No. 33 


PROTECTIVE COATINGS 


The Markal Company, Chicago, 
lll., is offering information and en- 
gineering service for special prob- 
lems concerning carburization, de- 
carburization and scaling during 
heat treating operations. 

Their “C-R” coatings are 


SEPTEMBER-OCTOBER 1958 


claimed to protect up to 2100°F. 
stainless steels, titanium, zirconium, 
copper and other metals and alloys 
during heat treating processes. 

For further information circle No. 34 


HARDENING HIGH SPEED STEEL 

The Sentry Company, Foxboro, 
Mass., has published a_ 12-page 
illustrated booklet which describes 
their line of electric furnaces and 
explains how the use of their Dia- 
mond Blocks as an inner furnace 
lining produces a neutral atmos- 
phere required for hardening high 
speed steels without scale or decarb. 


For further information circle No. 35 


HYDROCARBON VAPOR 
ADSORPTION 

A new 10-page illustrated bro- 
chure published by Selas Corpora- 
tion of America describes how Selas 
Vape-Sorbers provide clean, dry 
air and gas for hospitals, pharma- 
ceutical manufacturers, chemical 
manufacturers, food processors, pe- 
troleum refineries, steel plants, 
metal fabricators, instrument manu- 
facturers, industrial gas manufac- 
turers, bottling plants, ammonia 
plants, and users of pneumatic in- 
struments and pneumatic tools. 

The Bulletin announces the 14 
standard sizes that are now avail- 
able and explains in detail how the 
hydrocarbon vapor adsorption de- 
vice protects air and gas systems 
and pneumatically-operated instru- 
ments and mechanisms from the ef- 
fects of oil vapor, free oil, water-oil 
emulsions and dirt. 
For further information circle No. 36 


200-PAGE CATALOG AVAILABLE 

A new, 200-page catalog illus- 
trating and describing Blue M Elec- 
tric Company’s complete line of 
Electric Ovens, Furnaces, Baths, 
Environmental Cabinets, Related 
Temperature Control Equipment 
and accessories for laboratory, pilot 
plant and production facilities is 
now available. 

A 16-page comprehensive Tech- 
nical Section is incorporated in the 
catalog. Especially compiled to sup- 
plement the catalog descriptions 
which merely outline some basic or 
unique features of Blue M equip- 
ment, the Technical Bulletins are 


non-promotional but informative. 
The last pages are devoted to sup- 
plementary data such as scientific 
charts and tables which should 
prove to be useful and handy ref- 
erence material. 


For further information circle No. 37 


GAS EQUIPMENT CATALOG 


A completely new and unique 
catalog of “BUZZER” industrial 
gas burners, furnaces and acces- 
sories for heat treating, metal melt- 
ing, soldering and drying has been 
issued by Charles A. Hones, Inc., 
Long Island, N. Y. The new book- 
let illustrates and describes the full 
Hones line, including sections on 
special furnaces and manual and 
automatic controls. After extensive 
laboratory and field research in 
manufactured, natural and liquefied 
petroleum gas ratings for its equip- 
ment, the company has developed 
highly accurate dimensional and 
BTU performance tables. Also, to 
assist in the proper selection of 
furnaces for their work capacity, 
Hones has included temperature 
curve and work rate charts with 
actual shop tests conducted under 
actual shop conditions with Strip 
Chart Recorders. The resulting data 
furnishes the buyer with a reliable 
method for pre-determining his heat 
range and equipment requirements. 


For further information circle No. 38 


INERT GASES 
C. M. Kemp Mfg. Co. has pub- 
lished a bulletin on “How to Make 
Your Own Inert Gases.” Their gas 
generators make the gases for many 
purposes including atmosphere pro- 
tection during heat treatment. 


Vor further information circle No. 39 


INDUCTION HEATING EQUIPMENT 


A 6-page bulletia published by 
General Electric pictorially shows 
the many gas, electric and induc- 
tion heating equipments for various 
applications and processes. 

The publication also contains an 
equipment index for different proc- 
esses and complete listing of free 
bulletins on heating equipment 
available from the company. 


For further information circle No. 40 
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EQUIPMENT and MATERIALS 
DIRECTORY 


AMMONIA, ANHYDROUS 


ALLIED CHEMICAL CORPORATION 
NITROGEN DIVISION 

40 Rector Street 

New York 6, New York 


ARMOUR AMMONIA DIVISION 
1355 West 31st Street 
Chicago, Illinois 


AMMONIA STORAGE EQUIPMENT 


ARMOUR AMMONIA DIVISION 
1355 West 31st Street 
Chicago, Illinois 


CARBURIZING COMPOUNDS 


PARK CHEMICAL COMPANY 
8076 Military Avenue 
Detroit 4, Michigan 


FABRICATION 
(Heat & Corrosion Resistant) 


ALUMINUM AND ARCHITECTURAL 
METALS COMPANY 
1974 Franklin Street 
Detroit 7, Michigan 


BLAW-KNOX COMPANY 
NATIONAL ALLOY DIVISION 
Pittsburgh 38, Pennsy!vania 


ECLIPSE FUEL ENGINEERING CO. 
1018 Buchanan Street 
Rockford, Illinois 


THE C. O. JELLIFF MFG. CORP. 
Pequot Road 
Southport, Connecticut 


ROLOCK, INC. 
1232 Kings Highway 
Fairfield, Connecticut 


STANWOOD CORPORATION 
4825 West Cortland Street 
Chicago 39, Illinois 


WIRETEX MFG. CO., INC. 
16 Mason Street 
Bridgeport 5, Connecticut 


FIXTURES 


AJAX ELECTRIC COMPANY 
940 Frankford Avenue 
Philade!phia 23, Pennsylvania 


ALUMINUM AND ARCHITECTURAL 
METALS COMPANY 
1974 Franklin Street 
Detroit 7, Michigan 


ECLIPSE FUEL ENGINEERING CO. 
1018 Buchanan Street 
Rockford, Illinois 


INTERNATIONAL NICKEL CO., INC 
67 Wall Street 
New York 5, New York 
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THE C. O. JELLIFF MFG. CORP. 
Pequot Road 
Southport, Connecticut 


RANDOLPH LABORATORIES, INC. 
1454 Frontage Road 
Northbrook, Illinois 


ROLOCK, INC. 
1232 Kings Highway 
Fairfield, Connecticut 


STANWOOD CORPORATION 
4825 West Cortland Street 
Chicago 39, Illinois 


WIRETEX MFG. CO., INC. 
16 Mason Street 
Bridgeport 5, Connecticut 


FLAME HARDENING 


SELAS CORPORATION OF AMERICA 
Dresher, Pennsylvania 


FLOW MEASUREMENT 


AMERICAN GAS FURNACE CO. 
808 Lafayette Street 
Elizabeth, New Jersey 


SELAS CORPORATION OF AMERICA 
Dresher, Pennsylvania 


WAUKEE ENGINEERING CO. 
5137 North 35th Street 
Milwaukee 9, Wisconsin 


FURNACES 


AMERICAN GAS FURNACE CO. 
808 Lafayette Street 
Elizabeth, New Jersey 


DENVER FIRE CLAY COMPANY 
2301 Blake Street 
Denver, Colorado 


ECLIPSE FUEL ENGINEERING CO. 
1018 Buchanan Street 
Rockford, Illinois 


HEVI-DUTY ELECTRIC CO. 
P.O. Box 563 

Milwaukee 1, Wisconsin 

THE A. F. HOLDEN COMPANY 
14341 Schaefer Highway 
Detroit 27, Michigan 


CHARLES A. HONES, INC. 
Baldwin, L. I., N. Y. 


INDUSTRIAL HEATING EQUIPMENT CO. 


3570 Fremont Place 
Detroit 7, Michigan 


IPSEN INDUSTRIES, INC. 
715 South Main Street 
Rockford, Illinois 


LINDBERG ENGINEERING COMPANY 
2466 West Hubbard Street 
Chicago 12, Hlinois 


PACIFIC SCIENTIFIC COMPANY 
P. O. Box 22019 
Los Angeles 22, California 


SELAS CORPORATION OF AMERICA 
Dresher, Pennsylvania 


SUNBEAM CORPORATION 
INDUSTRIAL FURNACE DIVISION 
4433 West Ogden Avenue 
Chicago 23, Illinois 


SURFACE COMBUSTION CORPORATION 
HEAT TREAT DIVISION 
Toledo 1, Ohio 


FURNACES (Salt Bath) 


AJAX ELECTRIC COMPANY 
940 Frankford Avenue 
Philadelphia 23, Pennsylvania 


AMERICAN GAS FURNACE CO. 
808 Lafayette Street 
Elizabeth, New Jersey 


ECLIPSE FUEL ENGINEERING CO. 
1018 Buchanan Street 
Rockford, Illinois 


HEVI-DUTY ELECTRIC CO. 
P.O. Box 563 
Milwaukee 1, Wisconsin 


THE A. F. HOLDEN COMPANY 
14341 Schaefer Highway 
Detroit 27, Michigan 


CHARLES A. HONES, INC. 
Baldwin, L. I., N. Y. 


SUNBEAM CORPORATION 
INDUSTRIAL FURNACE DIVISION 
4433 West Ogden Avenue 
Chicago 23, Illinois 


FURNACES (Vacuum) 


HEVI-DUTY ELECTRIC CO. 
P.O. Box 563 
Milwaukee 1, Wisconsin 


PACIFIC SCIENTIFIC COMPANY 
P. O. Box 22019 
Los Angeles 22, California 


GAS BURNERS & TORCHES 


CHARLES A. HONES, INC. 
Baldwin, L. I., N. Y. 


GAS GENERATORS 


AMERICAN GAS FURNACE CO. 
808 Lafayette Street 
Elizabeth, New Jersey 


HEVI-DUTY ELECTRIC CO. 


P.O. Box 563 
Milwaukee 1, Wisconsin 
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IPSEN INDUSTRIES, INC. 
715 South Main Street 
Rockford, Illinois 


LINDBERG ENGINEERING COMPANY 
2466 West Hubbard Street 
Chicago 12, Illinois 

PACIFIC SCIENTIFIC COMPANY 

P. O. Box 22019 

Los Angeles 22, California 


SUNBEAM CORPORATION 
INDUSTRIAL FURNACE DIVISION 
4433 West Ogden Avenue 
Chicago 23, Illinois 


SURFACE COMBUSTION CORPORATION 


HEAT TREAT DIVISION 
Toledo 1, Ohio 


GAS MIXING EQUIPMENT 


WAUKEE ENGINEERING CO. 
5137 North 35th Street 
Milwaukee 9, Wisconsin 


GASES 


ALLIED CHEMICAL CORPORATION 
NITROGEN DIVISION 

40 Rector Street 

New York 6, New York 


ARMOUR AMMONIA DIVISION 


1355 West 31st Street 
Chicago, Illinois 


HARDNESS TESTERS 


WILSON MECHANICAL INSTRUMENT DIV. 
AMERICAN CHAIN & CABLE COMPANY, INC. 
230 Park Avenue 

New York 17, New York 


STEEL CITY TESTING MACHINES, INC. 
8805 Lyndon Avenue 
Detroit 38, Michigan 


HEATING ELEMENTS 
(Non-Metallic) 


THE CARBORUNDUM COMPANY 
Refractories Division 

Niagara Falls, New York 
NORTON COMPANY 

Worcester 6, Massachusetts 


HIGH TEMPERATURE FANS 


GARDEN CITY FAN COMPANY 
801 North Eighth Street 
Niles, Michigan 


METAL FINISHING 


HEATBATH CORPORATION 
P.O. Box 78 

Springfield 1, Massachusetts 
THE A. F. HOLDEN COMPANY 
14341 Schaefer Highway 
Detroit 27, Michigan 
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ARTHUR TICKLE ENGINEERING WORKS, INC. 


21 Delevan Street 
Brooklyn 31, New York 


NITRIDING 


THE A. F. HOLDEN COMPANY 
14341 Schaefer Highway 
Detroit 27, Michigan 


OVENS 


GRIEVE-HENDRY CO., INC. 
1434 W. Carroll Avenue 
Chicago 7, Illinois 


PROTECTIVE COATINGS 


MARKAL COMPANY 

3052 W. Carroll Avenue 
Chicago 12, Illinois 

PARK CHEMICAL COMPANY 


8076 Military Avenue 
Detroit 4, Michigan 


ARTHUR TICKLE ENGINEERING WORKS, INC. 


21 Delevan Street 
Brooklyn 31, New York 


QUENCHING OILS 


CITIES SERVICE OIL COMPANY 
60 Wall Tower 
New York 5, New York 


THE A. F. HOLDEN COMPANY 
14341 Schaefer Highway 
Detroit 27, Michigan 


E. F. HOUGHTON & CO. 
303 West Lehigh Avenue 
Philadelphia 33, Pennsylvania 


PARK CHEMICAL COMPANY 
8676 Military Avenue 
Detroit 4, Michigan 


SHELL OIL COMPANY 
50 West 50th Street 
New York 20, New York 


SINCLAIR REFINING COMPANY 
600 Fifth Avenue 
New York, New York 


REFRACTORIES 


ALLIED CHEMICAL CORPORATION 
NITROGEN DIVISION 

40 Rector Street 

New York 6, New York 


THE CARBORUNDUM COMPANY 
Refractories Division 

Niagara Falls, New York 
NORTON COMPANY 

Worcester 6, Massachusetts 


SALTS (Heat Treating) 


ALLIED CHEMICAL CORPORATION 
NITROGEN DIVISION 

40 Rector Street 

New York 6, New York 


AMERICAN CYANAMID COMPANY 
PROCESS CHEMICALS DEPARTMENT 
30 Rockefeller Plaza 

New York 20, New York 


HEATBATH CORPORATION 
P.O. Box 78 
Springfield 1, Massachusetts 


THE A. F. HOLDEN CO. 
14341 Schaefer Highway 
Detroit 27, Michigan 

E. F. HOUGHTON & CO. 

303 West Lehigh Avenue 
Philadelphia 33, Pennsylvania 


PARK CHEMICAL COMPANY 
8076 Military Avenue 
Detroit 4, Michigan 


SPECIAL CONTROL EQUIPMENT 


AJAX ELECTRIC COMPANY 
940 Frankford Avenve 
Philadelphia 23, Pennsylvania 


THE HERSCOTT CO., INC. 
2500 N. Main Street 
Rockford, Illinois 


IPSEN INDUSTRIES, INC. 
715 South Main Street 
Rockford, Illinois 


RANDOLPH LABORATORIES, INC. 
1454 Frontage Road 
Northbrook, Illinois 


STRAIGHTENING EQUIPMENT 


BLAW-KNOX COMPANY 
NATIONAL ALLOY DIVISION 
Pittsburgh 38, Pennsylvania 


GENERAL MANUFACTURING COMPANY 
6426 Farnsworth Avenve 
Detroit 11, Michigan 


TEMPERATURE CONTROLS 


METAL & THERMIT CORP. 
100 Park Avenue 
New York 17, New York 


MARKAL COMPANY 
3102 West Carroll Avenve 
Chicago 12, Illinois 


TESTING EQUIPMENT 


PACIFIC SCIENTIFIC COMPANY 

P. O. Box 22019 

les Angelis 22, California 

STEEL CITY TESTING MACHINES, INC. 

8805 Lyndon Avenve 

Detroit 38, Michigan 

WILSON MECHANICAL INSTRUMENT Div. 
AMERICAN CHAIN & CABLE COMPANY, INC. 
230 Park Avenve 

New York 17, New York 


TOOL STEELS 


BETHLEHEM STEEL COMPANY 
Bethlehem, Pennsylvania 








Two new COR-W AL 





Vertical Furnace Hoods 
by STANWOOD 


@ LIGHTER WEIGHT, 
YET GREATER STRENGTH 


@ LESS DISTORTION AT 
HIGH TEMPERATURES 











These new Cor-Wal Furnace Hoods 
are real cost-cutters—will stay in 
severe service longer, give top per- 
formance at extremely high tem- 
peratures. Made of Stanwood’s ex- 
clusive, heat and corrosion resistant 
corrugated rolled alloy. Send for 
the Cor-Wal story! Stanwood Cor- 
poration, 4825 West Cortland Street, 
Chicago 39, Illinois. 


CONSULT THE STANWOOD SALES ENGINEER IN YOUR AREA! 
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§ EQUIPMENT CORPORATION 
# Formerly Sunbeam Stewart Furnaces 
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Sunbeam BUYS WESTINGHOUSE INDUSTRIAL FURNACE BUSINESS 


After over sixty years of service to the nation's metal 
working industries under the name of Sunbeam-Stewart 
Furnaces, we have formed Sunbeam Equipment Corporation 
and acquired the Westinghouse Industrial Furnace business. 
In doing so, the heat processing know-how of Sunbeam- 
Stewart and Westinghouse has been combined. 
Further, we have obtained the finest manufacturing 
facilities in the furnace industry. 
Sunbeam Equipment Corporation will manufacture and 
sell Sunbeam-Stewart furnaces and all types formerly built 
by Westinghouse. Complete service and replacement parts 
are available for any Sunbeam-Stewart or Westinghouse furnace. 
To put this new combination of broad background 
to work for you, write today for the name 
of your nearest Sunbeam representative. 


the name to watch in metal progress through heat processing 


Sunbeam EQUIPMENT CORPORATION 


* Subsidiary of cfimbeam Corporation, manufacturers of famous 
Sunbeam appliances, shavers, Rain King sprinklers, electric tools, etc. 
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Heat treated with AEROHEAT 1400, Nichrome} V stands up 


to the toughest assignments . 


. was chosen for the all- 
important punishment-taking heating elements in 


the 


ultra-modern strip furnaces at the Carnegie-Illinois Steel 


Corporation’s Vandergrift plant. 


The leading manufacturer of elec- 
tric heating and resistance alloys, 
Driver-Harris Company of Harri- 
son, New Jersey, knows the vital 
importance of selecting the right 
heat treating compound. That’s why 
the company chooses from Cyan- 
amid’s comprehensive range of 
AEROHEAT compounds to give each 
alloy its particular characteristics. 


Driver-Harris, for example, uses 
AEROHEAT 1400 in the manufacture 
of Nichromet+ V, universally recog- 
nized as the outstanding heat-re- 
sistant and corrosion-resistant al- 
loy. AEROHEAT 1400 plays a big 
part in giving Nichrome}+ V its ex- 
t T.M, Driver-Harris Co. 
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ceptional uniformity, the ability to 
retain its physical and electrical 
properties at elevated temperatures, 
and the toughness to withstand the 
most punishing conditions. 
You too can upgrade your products, 
lower your costs with AEROHEAT 
Heat Treating compounds. For de- 
tails, just call your Cyanamid Metal 
Chemicals representative. 
Cyanamid’s heat treating com- 
pounds include: 
AEROCARB® Carburizing 
Compounds 
AEROCASE® Case Hardening 
Compounds 
AEROHEAT Heat Treating Salts 
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Other products for metal process- 
ing include: 


AEROBRITE® Metal Processing 
Aids 
AEROSOL® Surface Active Agents 
AERO* Metallic Stearates 
AEROMET® Metallurgical Additive 
AERO* Calcium Carbide 
Acids, Alkalis and other Heavy 
Chemicals. 
American Cyanamid Company, 
Process Chemicals Department, 30 
Rockefeller Plaza, New York 20, 
New York. In Canada: Cyanamid 
of Canada Limited, Montreal and 


Toronto. 
*T.M. Cyanamid 
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